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HEARING CHARTER

SUBCOMMITTEE ON TECHNOLOGY AND INNOVATION
COMMITTEE ON SCIENCE AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

The National Windstorm Impact
Reduction Program: Strengthening
Windstorm Hazard Mitigation

THURSDAY, JULY 24, 2008
10:00 A.M.—12:00 P.M.
2318 RAYBURN HOUSE OFFICE BUILDING

1. Purpose

The purpose of this hearing is to review the activities of the National Windstorm
Impact Reduction Program (NWIRP) and to examine the role of R&D in saving lives
and reducing property losses from windstorms. The witnesses will also discuss ad-
vancements in wind hazard mitigation and methods of transferring the results of
research into practice for code developers, builders, and property owners. Lastly, the
witnesses will provide testimony on the priorities for a reauthorization of NWIRP,
which expires in fiscal year 2008, and any changes needed to increase the effective-
ness of the program.

2. Witnesses

¢ Dr. Sharon Hays is the Associate Director of the White House Office of
Science and Technology Policy (OSTP);

¢ Dr. Marc Levitan is the Director of the Hurricane Center at Louisiana State
University (LSU) and an Associate Professor in the LSU Department of Civil
and Environmental Engineering;

¢ Ms. Leslie Chapman-Henderson is the President and CEO of the Federal
Alliance for Safe Home, Inc. (FLASH)

¢ Dr. Timothy Reinhold is the Senior Vice President for Research and Chief
Engineer at the Institute for Business & Home Safety (IBHS).

3. Brief Overview

¢ Hurricanes, tornadoes, thunderstorms, and other severe wind-related weather
can claim lives, cause injuries, and cause billions of dollars in damages. In
2007, according to the National Weather Service, 111 Americans died in tor-
nadoes and thunderstorm winds, and this year, tornadoes have already killed
119 people. The economic impact of the 2004 and 2005 hurricane season alone
totaled over $160 billion. As more people move to vulnerable coastal areas,
these losses are expected to increase.

¢ The National Windstorm Impact Reduction Program (NWIRP) is a federal
program which includes the National Science Foundation (NSF), the National
Oceanic and Atmospheric Administration (NOAA), the National Institute of
Standards and Technology (NIST), and the Federal Emergency Management
Association (FEMA). The objective of NWIRP is to decrease the loss of life and
property from windstorms through research and development on weather phe-
nomena and mitigation techniques. Created in 2004, the program has re-
ceived little attention from the Administration. Expenditures for R&D related
to NWIRP, as reported by the Administration were approximately $7.5 mil-
lion in total since FY 2004.!1 This amount is well below authorized levels. The

1This figure does not include expenditures by the National Science Foundation (NSF). Spend-
ing levels from NSF on NWIRP related activities are unavailable.
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participating agencies have also failed to coordinate the ongoing wind hazard
related R&D through other mechanisms.

¢ Reports from the National Research Council (1999) and RAND (2003) argue
that a well funded, coordinated R&D framework could reduce wind losses.
The RAND report, commissioned by OSTP, analyzed federal disaster-related
R&D funding and found that the majority of this money supported short-term
weather prediction. The report recommended that the balance in funding shift
toward R&D for long-term mitigation measures. Despite this recommenda-
tion, the federal R&D portfolio has not been rebalanced to adequately fund
research on windstorm impacts and mitigation measures.

« Mitigation efforts can reduce losses to wind-related disasters significantly, but
these measures are not widely adopted in hazard prone areas. Barriers to
adoption include high capital cost, the lack of financial incentives, and a lack
of knowledge by property owners.

4. Background

High winds in hurricanes, tornadoes, thunderstorms, and other weather phe-
nomena cause significant damage to buildings and infrastructure. Annually, such
weather is also responsible for an average of 124 American fatalities? and over 1,600
injuries. Though better building practices have resulted in fewer fatalities in recent
decades (Table 1) total direct property losses in the U.S. from 1996 to 2006 are over
$160 billion (in 2006 dollars). Moreover, costs associated with wind-related natural
disasters have doubled or tripled each decade over the past 35 years. Much of the
precipitous increase in property losses is due to the rise of population in vulnerable
coastal areas. Between 1980 and 2003, the number of Americans living in coastal
counties increased by 28 percent. More than 50 percent of Americans now live on
the coast and this upward trend is projected to continue.? Those dwelling in manu-
factured housing (i.e., mobile homes) are at an increased risk of death, injury, and
property loss from high-wind storms.
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In 2004, Congress passed the National Windstorm Impact Reduction Act (P.L.
108-360) which established NWIRP. The objective of the program, as stated in the
enacting legislation, is “the achievement of major measurable reductions in losses
of life and property from windstorms” through a coordinated Federal effort. The Act
directs NOAA, NIST, NSF, and FEMA to support activities to improve the under-
standing of windstorms and their impacts, and to develop and encourage the imple-
mentation of cost-effective mitigation measures to reduce these impacts. The statute
charges an interagency working group (IWG)—chaired on a rotating basis by FEMA,
NSF, NOAA, or NIST—to coordinate the R&D priorities, portfolio, and budget. The
program is authorized through FY 2008 (Table 2).

2 Average calculated from National Weather Service fatality data for 1996 through 2006, ex-
clusive of 2005 hurricane season deaths.

32003 RAND Report: Assessing Federal Research and Development for Hazard Loss Reduction,
Charles Meade, Megan Abbott.
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As required by legislation, OSTP submitted an NWIRP implementation plan to
Congress in April 2006. The plan assessed programs relevant to the goals of NWIRP
across eight federal agencies and identified important areas of research that were
not covered by current activities. The knowledge gaps covered the three broad cat-
egories of research authorized in the Act: understanding windstorms; assessing the
impacts of windstorms; and mitigating the effects of windstorms. To further the un-
derstanding of windstorms, the plan identifies the need for research on the struc-
ture of windstorms and wind behavior, instrumentation for the study of windstorms,
and the development of standards for deploying instruments, assessing measure-
ments, and storing and sharing data. Research into assessing the impacts of wind-
storm would include the response of structures to windstorms and their resilience
over time, and social science research on the impact of windstorm damage on com-
munities, particularly vulnerable populations. For mitigation, research is needed to
improve building codes and standards, and to develop better decision-making tools
for all level of government.

The implementation plan also recommends that an IWG within the National
Science and Technology Council’s (NSTC) Committee on Environment, Natural Re-
sources Subcommittee on Disaster Reduction oversee the research portfolio outlined
above, with representatives from NSF, NIST, NOAA, and FEMA, as well as NASA,
the Federal Highways Administration (FHWA), and the Army Corps of Engineers.
These agencies support mission-related R&D on windstorms and windstorm im-
pacts. The IWG would be responsible for facilitating communication between the
agencies on the best means of allocating agency resources to meet NWIRP goals and
for coordinating this federal research portfolio.

As of the FY 2009 budget request, the Administration has never requested fund-
ing for NWIRP. Although the implementation plan recommended an IWG coordinate
a research portfolio targeted to the identified research needs, there has been little
effort to do this. Currently the IWG is not chaired by any agency, as required by
statute, nor has OSTP convened an external advisory committee to provide guidance
and feedback for the program.

Program activities related specifically to wind-hazard reduction are not explicitly
stated in agency budgets, however, the Administration reports that agencies have
funded approximately $7.5 million (not including NSF) in related activities since FY
2004. These efforts are summarized below:

¢ NSF’s role in NWIRP is to support basic research on engineering and the at-
mospheric sciences to improve the understanding of windstorms and their im-
pacts on the built environment and lifelines. To that end, NSF has funded
research in the atmospheric dynamics that form storms and hazardous winds;
post-Hurricane Katrina grants to document and preserve data on the built en-
vironment, perform social science research, and to fund engineering studies;
and research to gain a better understanding of evacuations and community
rebuilding. Estimates from NSF on the total spending related to NWIRP are
unavailable, but the agency estimates they will spend $6.8 million on re-
search related to NWIRP in FY 2008.

« NOAA’s role in NWIRP is to support atmospheric sciences research to im-
prove the understanding of windstorms and their impact on the built environ-
ment and lifelines. Aligned with NWIRP’s goals, NOAA performs education
and outreach related to hazards through Sea Grant institutions and other
means; supports research and operations at the National Weather Center for
improved prediction and monitoring of severe storms and hazardous winds;
gathers field data on hurricane dynamics; develops probes and other moni-
toring equipment for data collection in extreme weather; develops decision
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support tools that map wind-speeds; provides information and planning as-
sistance to increase community storm resiliency; and participates on the
U.S.—Japan Panel on Wind and Seismic Effects. NOAA reports spending of
$3.5 million on NWIRP related activities for the period of FY 2004 to
FY 2008. The NOAA FY 2009 budget request includes $1 million for these
activities.

¢ NIST’s role in NWIRP is to support R&D to improve building codes, stand-
ards, and practices for design and construction of the built environment and
lifelines. Activities that NIST has engaged in related to NWIRP include the
development of software and procedures to facilitate the use of automated
wind impact sensors on buildings; computational tools for determining real-
istic wind loads on the built environment; methodologies for predicting ulti-
mate structural capacities; post-Hurricane Katrina evaluations of the built
environment; providing technical information to improve codes and standards;
and participating on the U.S.—Japan Panel on Wind and Seismic Effects.
NIST reports spending of $2.45 million on NWIRP related activities
for the period of FY 2004 to FY 2008. The NIST FY 2009 budget request
includes $1.4 million for these activities.

« FEMA’s role in NWIRP is to support the development of risk assessment
tools and the effective mitigation techniques, windstorm related data collec-
tion and analysis, and conduct public outreach and information dissemination
to promote mitigation measures. Activities identified by FEMA that meet
these goals include: update and development of HAZUS, a modeling tool for
communities to estimate damage, economic loss, and social impacts of storms;
Mitigation Assessment Teams (MAT) studies of building performance after
major storms; construction guidance for building in vulnerable coastal areas
and storm shelters; and cooperation with NOAA to improve evacuation plan-
ning for hurricanes. FEMA reports spending of $1.5 million on NWIRP
related activities for the period of FY 2004 to FY 2008. FEMA estimates
spending on these activities for FY 2009 to between $200,000 and $250,000.

In 2003, the RAND Corporation released a report commissioned by OSTP to as-
sess federal spending on disaster-related R&D. The study found that the majority
of such funding goes to fundamental research into atmospheric and meteorological
aspects of windstorms and other weather. A significantly smaller portion went to-
ward structural engineering R&D on buildings and other infrastructure to increase
their resilience during and after windstorms. The RAND report recommended that
the R&D focus shift toward long-term mitigation efforts. The report stated, “This
is especially relevant for weather related hazards, for which R&D is primarily lim-
ited to procurements for short-term forecasting efforts,” noting that short-term pre-
diction efforts can have a life-safety impact but generally do not reduce property or
economic losses. A 1999 National Research Council report* recommended that: “the
Federal Government should coordinate existing federal activities and develop, in
conjunction with State and local governments, private industry, the research com-
munity, and other interested stakeholder groups, a national wind-hazard reduction
program. Congress should consider designating sufficient funds to establish and
support a national program of this nature.” Experts in mitigation argue that sup-
port for windstorm hazard mitigation could result in similar benefits to those gen-
erated by the National Earthquake Hazard Reduction Program (NEHRP). This pro-
gram, created by Congress in 1978, is a coordinated interagency effort to reduce the
impact of earthquakes on the built environment and communities. Researchers in
both fields (wind and earthquake engineering) often point to the minor damage from
the 2001 6.8 Seattle earthquake as evidence that thirty years of funding earthquake
engineering R&D have had measurable results.5

Measures to mitigate damage from windstorms are currently available, but they
are not universally adopted. A study published in 2008 by the Wharton Risk Man-
agement and Decision Process Center at the Wharton School of Business quantified
the impact of mitigation, showing that mitigation efforts could reduce hurricane-re-
lated losses by 40 to 60 percent. Similarly, post-storm FEMA MAT reports consist-
ently show that houses built to modern codes generally remain standing through a
storm, compared to those not built to code. A natural tendency to ignore or down-
play the risk of catastrophe could explain the lack of adoption of mitigation meas-
ures however, other barriers, such as the high cost of implementation and limited

41999 National Research Council Report: Review of the Need for a Large-Scale Test Facility
for Research on the Effects of Extreme Wind on Structures.

52003 RAND Report: Assessing Federal Research and Development for Hazard Loss Reduction,
Charles Meade, Megan Abbott.
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financial incentive (through reduction in insurance premium, tax incentives, etc.),
and a lack of understanding of risk and available mitigation technologies also pre-
vent more wide spread use of mitigation measures.

5. Issues and Concerns

¢ The costs associated with windstorms are rising, but little funding has gone
toward understanding windstorms and their impacts and developing mitiga-
tion measures. Reports from the National Academies, RAND, and OSTP’s
NWIRP Implementation Plan strongly recommend a coordinated effort for
R&D to reduce hazards from windstorms. The limited research that NSF,
NIST, NOAA, and FEMA have supported is not well coordinated. For exam-
ple, although NIST, FEMA, NSF, and several other federal agencies dis-
patched resources to examine the effects of Hurricanes Katrina and Rita,
there is little evidence that these activities were coordinated.

¢ As stated in the 2003 RAND report, to achieve a reduction in the massive
economic losses from windstorms, the federal R&D portfolio should support
long-term research on hazard reduction methods. Based on the funding levels
for NWIRP reported by the Administration, this type of research is not ade-
quately supported at the federal level. Researchers in the wind engineering
community point to a consistent lack of funding as a cause of the decline in
the number of graduate students and professors in the wind engineering pro-
fession and as a hindrance to advancing knowledge that would have useful
applications in reducing losses from windstorms.

« Mitigation techniques do exist to save lives and reduce damages but they are
not universally adopted. Decreasing the cost of mitigation measures and in-
creasing the education and outreach to property owners could increase the
adoption of mitigation techniques.

¢ The authorization for NWRIP expires this fiscal year (FY 2008). To date, the
program has not been well implemented. Changes to the legislation and the
program should be considered if the reauthorized NWIRP is to be an effective
program.



8

Chairman Wu. Good morning, and welcome to this morning’s
hearing on The National Windstorm Impact Reduction Program:
Strengthening Windstorm Hazard Mitigation. This is a very, very
important topic. The Nation has learned that, and I have learned
that in my own Congressional district.

Every single year, severe winds from hurricanes, tornadoes, and
thunderstorms damage or destroy thousands of homes and busi-
nesses. They damage vital infrastructure, and most importantly,
they threaten human life. On average, 60 Americans die in torna-
does each year, but this year is already proving to be one of the
deadliest years on record for wind-related fatalities, with over 100
Americans killed in tornadoes this spring alone. And we cannot for-
get the more than 1,000 people who lost their lives in Hurricane
Katrina and the follow-on consequences.

Dollar amounts vary widely on the extent of property damage
and economic losses from windstorms, but since 2004, windstorms
have cost this country well over $160 billion.

We in the Pacific Northwest were reminded last December that
no part of the country is safe from severe windstorms. On Decem-
ber 1, 2007, a Pacific storm brought hurricane force winds and
heavy rain to Oregon and Washington, and tragically, five people
died in that storm. Thousands were left with damaged homes and
flattened communications systems and electrical grids. Insurance
claims for Oregon alone, for non-flood-related damage in that wind-
storm, were over $70 million, and local and State officials have
sought $53 million in federal money to help repair damaged infra-
structure. Knowing that these types of storms will strike again, we
must do more to prevent the loss of life and property.

Today, we will discuss the National Windstorm Impact Reduction
Program, or NWIRP. It was created by Congress in 2004 to help
reduce devastating losses from windstorms. NWIRP directs four
federal agencies, FEMA, NOAA, the National Science Foundation,
and NIST, to conduct coordinated R&D on the nature of wind-
storms, their effects, and on ways to mitigate impact. The program
also calls on these agencies to facilitate technology transfer, to
make sure that beneficial research is put into practice.

Since passage of the enacting legislation, the program has done,
quite frankly, little to address this very substantial problem. Unfor-
tunately, NWIRP has received little attention from the Administra-
tion, in terms of either funding or coordination. NWIRP expires
this fiscal year, and if we are to reauthorize it, we will need to dis-
cuss how it can be changed to ensure that it meets its goals of im-
proving the safety of Americans and increasing protection from
wind hazards. Damage from storms is projected to increase as a
greater number of Americans move to coastal areas, and especially
those areas which are subject to violent windstorms.

We are not completely powerless to reduce losses from wind-
storms. Known mitigation techniques can greatly decrease the
amount of wind damage, in some cases, by as much as 50 or 60
percent.

I look forward to our witnesses’ comments on improving the Na-
tional Windstorm Impact Reduction Program, and I also hope they
can suggest how we can improve the utilization of existing wind-
storm mitigation technologies and practices.
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And at this point, I would like to recognize the Subcommittee’s
Ranking Member, Dr. Gingrey, for his opening statement.
[The prepared statement of Chairman Wu follows:]

PREPARED STATEMENT OF CHAIRMAN DAVID WU

Good morning, and welcome to today’s hearing on The National Windstorm Im-
pact Reduction Program: Strengthening Windstorm Hazard Mitigation. This is an
incredibly important topic. Every year, severe winds from hurricanes, tornadoes,
and thunderstorms damage or destroy thousands of homes and businesses, harm
vital infrastructure, and, most importantly, threaten human life. An average of 60
Americans have died in tornadoes each year since 1996, but 2008 is already proving
to be one of the deadliest years on record for wind-related fatalities, with over 100
Americans killed in tornadoes this spring alone. And we cannot forget the more
than 1,000 people who lost their lives in Hurricane Katrina. Dollar amounts vary
widely on the extent of property damage and economic losses from windstorms, but
since 2004, economic windstorms have cost the country well over $160 billion.

We in the Northwest were reminded last December that no part of the country
is safe from windstorms. On December 1st a Pacific storm brought hurricane-force
winds and heavy rain to the Oregon and Washington coasts. Tragically, five people
died in that storm. Thousands of people were left with damaged homes and vital
infrastructure, including communications and electrical systems, were badly dam-
aged. Insurance claims for Oregon for non-flood related damage were over $70 mil-
lion and local and State officials have sought $53 million in federal money to help
repair damaged infrastructure. Knowing that these types of storms will certainly
strike again, we must do more to prevent the loss of life and property.

Today we will discuss the National Windstorm Impact Reduction Program, or
NWIRP. Created by Congress in 2004 to help reduce devastating losses from wind-
storms, NWIRP directs four federal agencies—FEMA, NOAA, NSF, and NIST—to
conduct coordinated R&D on the nature of windstorms and their effects and on ways
to mitigate their impact. The program also calls on these agencies to facilitate tech-
nology transfer to make sure that beneficial research is put into practice. Since pas-
sage of the enacting legislation, the program has done little to address this very siz-
able problem. Unfortunately, NWIRP has received little attention from the adminis-
tration in terms of both funding and coordination. NWIRP expires this fiscal year,
and if we are to reauthorize it, we will need to discuss how it can be changed to
ensure it meets its goals of improving the safety of Americans by increasing the pro-
tection from wind hazards.

Damage from storms is projected to increase as a greater number of Americans
move to coastal areas. However, we are not completely powerless to reduce the
losses from windstorms. Known mitigation techniques can greatly decrease the
amount of wind damage—in some cases by as much as 50 to 60 percent.

I look forward to our witness’ comments on improving the National Windstorm
Impact Reduction program. I also hope they can suggest how we can improve the
utilization of existing windstorm mitigation technologies and practices.

I now recognize the Subcommittee Ranking Member, Dr. Gingrey, for his opening
statement.

Mr. GINGREY. Mr. Chairman, thank you, and before I start my
opening statement, I want to ask that Dr. Tim Reinhold’s testi-
mony be added, his written testimony, to the record. He was de-
layed, detained, snowed in, I don’t know what the situation is in
Chicago, rainstorms more likely, but was not able to get here. So,
with unanimous consent, we can add his testimony to the record.
(See Appendix 2: Additional Material for the Record.)

Chairman Wu. Without objection, so ordered.

Mr. GINGREY. Thank you, Mr. Chairman, and good morning.

I want to thank you, of course, for calling this hearing on an
issue that unfortunately touches the lives of the American people
on an annual basis, damage and economic loss from windstorms.
Each year, lives are lost, and billions and billions of dollars are
spent recovering from the destruction caused by tornadoes and hur-
ricanes.
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When the National Windstorm Impact Reduction Act was passed
four years ago, the Federal Government recognized the need to
proactively conduct research and development programs to save
lives and reduce property damage caused by these horrific storms.
I am looking forward to hearing from today’s panel about both the
success of the National Windstorm Impact Reduction Program over
the past years, as well as improvements, as the Chairman said, to
the program that can be made as we move forward.

Mr. Chairman, my home State of Georgia has had a long and no-
torious history with tornadoes and windstorms, with several inci-
dents in the past year. In fact, in March of 2007, tornadoes stuck
the towns of Potterville, North Newton, and Americus, Georgia,
leaving nine people dead and tremendous damage in their wakes.
In December, in Ashburn, a truck driver was killed when a tornado
blew his vehicle off the road. This past March, and you may have
read about this on the sports pages, downtown Atlanta witnessed
incredible damage to infrastructure when tornadoes ripped holes in
the roof of the Georgia Dome during the 2008 Men’s, SEC Men’s
Basketball Tournament. It is amazing, amazing that we didn’t
have a tremendous loss of life, because all of those people were
slow to evacuate, and to stop the game they were all interested in
watching.

At the same time, in my Northwest Georgia district, the 11th of
Georgia, a tornado struck Polk and Floyd Counties, causing signifi-
cant economic loss, and regrettably, taking the lives of two of my
constituents, one in Floyd County, one in Polk County, Bonnie
Turner, Jerry Albers, salt of the Earth people from farming com-
munities. Their homes were destroyed, but sadly, they lost their
lives as well.

In addition to the lives lost, the United States sustains billions
of dollars in economic damages each year due to tornadoes and
hurricanes, and vulnerability is only increasing, it would seem. Ac-
cording to the Georgia Insurance Commission, insured losses across
our state, in just the first five months of this year, have surpassed
$400 million.

Mr. Chairman, improved windstorm impact reduction measures
have the potential to save lives and reduce losses associated with
these storms. For instance, the Federal Government continues to
invest in R&D activities that can increase warning time for torna-
does and any other extreme weather events. While little can be
done, as you have said, to protect structures from large tornadoes,
researchers have made significant progress in designing buildings
and retrofits to withstand high wind events. Finding practical and
effective applications for this research remains the biggest chal-
lenge at the National Windstorm Impact Program today.

This obstacle is unfortunately complicated by the number of
stakeholders. The Chairman mentioned the four agencies, federal
agencies, State and local communities, private organizations, all
have a role in better preparing the Nation against windstorms. The
R&D efforts in this program create ways for these stakeholders to
collaborate in a productive and an effective manner.

Mr. Chairman, I want to thank these three witnesses, and the
fourth that was not able to be here, through no fault of his own,
for coming to relate their expertise on the challenges and hopefully,
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the successes of reducing windstorm impacts. This is a complex
challenge with clear benefits that will require a great deal of co-
operation, patience, and resolve to overcome. And I certainly look
forward to supporting these efforts, and I yield back to you.

[The statement of Mr. Gingrey follows:]

PREPARED STATEMENT OF REPRESENTATIVE PHIL GINGREY

Good morning Mr. Chairman. I want to thank you for calling this hearing on an
issue that unfortunately touches the lives of the American people on an annual
basis: damage and economic loss from windstorms. Each year, lives are lost and bil-
lions upon billions of dollars are spent recovering from the destruction caused by
tornadoes and hurricanes.

When the National Windstorm Impact Reduction Act was passed four years ago,
the Federal Government recognized the need to proactively conduct research and de-
velopment programs to save lives and reduce property damage caused by these hor-
rific storms. I am looking forward to hearing from today’s panel about both the suc-
cesses of the National Windstorm Impact Reduction Program over the past four
years, as well as improvements to the program that can be made moving forward.

Mr. Chairman, my home State of Georgia has a long and notorious history with
tornadoes and windstorms, with several incidents in the past year and a half alone.
In March of 2007, tornadoes struck the towns of Potterville, North Newton, and
Americus, leaving nine people dead and tremendous damage in their wakes. In De-
Cﬁmberdin Ashburn, a truck driver was killed when a tornado blew his vehicle off
the road.

This past March, Downtown Atlanta witnessed incredible damage to infrastruc-
ture when tornadoes ripped holes in the roof of the famed Georgia Dome during the
2008 SEC Men’s Basketball Tournament. At the same time in my Northwest Geor-
gia district, tornadoes struck Polk and Floyd Counties—causing significant economic
loss and regrettably taking the lives of three of my constituents.

In addition to the lives lost, the United States sustains billions of dollars in eco-
nomic damages each year due to tornadoes and hurricanes, and our vulnerability
is only increasing. According to the Georgia Insurance Commissioner, insured losses
across the State of Georgia in just the first five months of this year have surpassed
$400 million.

Mr. Chairman, improved windstorm impact reduction measures have the potential
to save lives and reduce losses associated with these storms. For instance, the Fed-
eral Government continues to invest in R&D activities that can increase warning
time for tornadoes and other extreme weather events. While little can be done to
protect structures from large tornadoes, researchers have made significant progress
in designing buildings and retrofits to withstand high wind events.

Finding practical and effective applications for this research remains the biggest
challenge that the National Windstorm Impact Program has today. This obstacle is
unfortunately complicated by the number of stakeholders—federal agencies, State
and local communities, and private organizations—that have a role in better pre-
paring the Nation against windstorms. The R&D efforts in this program create ways
for these stakeholders to collaborate in a productive and effective manner.

Mr. Chairman, I would like to thank the witnesses for coming to relate their ex-
pertise on the challenges, and hopefully the successes, of reducing windstorm im-
pacts. This is a complex challenge with clear benefits that will require a great deal
of cooperation, patience, and resolve to overcome, and I look forward to supporting
these efforts.

Chairman Wu. I thank the gentleman. If there are Members who
wish to submit additional opening statements, your statements will
be added to the record at this point.

[The prepared statement of Ms. Richardson follows:]

PREPARED STATEMENT OF REPRESENTATIVE LAURA RICHARDSON

Thank you Chairman Wu for holding this very important hearing today, and our
witnesses for their appearance. The purpose of today’s hearing is to examine the ac-
tivities of the National Windstorm Impact Reduction Program, and the role that
R&D plays in reducing property loss and saving lives from windstorms.

Depending on the time of year, every region of the Nation has to confront a nat-
ural disaster. In California we have earthquakes and wildfires, so windstorm dam-
age is an issue that those of us on the west coast are fortunate enough to avoid.
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However, natural disasters of any kind can cause significant loss in life and prop-
erty, thereby necessitating the need to prepare adequately.

In California we implemented strict building standards after the Northridge
earthquake to combat the potential damage that natural disasters create, and this
approach can serve as a model to states in the heartland and the South that have
to deal with tornadoes and hurricanes respectively.

Now it should be noted that the National Windstorm Impact Reduction Program
has not been funded at the authorized levels for several years now. This must
change considering the fact that in 2007, 111 Americans died in tornadoes and
thunderstorm winds, and tornadoes have already killed 119 people this year.

Likewise as more people move to coastal areas the threat of hurricanes obviously
increases. Therefore as a matter of fiscal responsibility we owe it to the American
people to increase R&D efforts that will mitigate the impact of windstorm damage.
In 2004 and 2005 the economic impact of hurricane season totaled more than $160
billion dollars.

My personal work philosophy has always been to put the majority of my effort
in on the front end in order to avoid subsequent damages on the back-end. This ap-
proach ought to be applied to matters pertaining to windstorm damage as well.

I look forward to a productive discussion, Mr. Chairman I yield back my time.

Chairman WU. I would now like to introduce our witnesses, and
thank them for appearing before the Subcommittee this morning.
Dr. Sharon Hayes, who is the Associate Director of the Office of
Science and Technology Policy; Dr. Marc Levitan, who is the Direc-
tor of the Louisiana State University Hurricane Center, where he
is also a Professor of Civil and Environmental Engineering; Ms.
Leslie Chapman-Henderson, who is the President of the Federal Al-
liance for Safe Homes, or FLASH, a not for profit organization de-
voted to mitigating the impact of storms on homes.

Dr. Timothy Reinhold, we understand, is delayed by the vagaries
of either weather or the airlines, which are, well, no further com-
ment on either one. And his statement, as earlier referred to, will
be included in our record.

For our witnesses, spoken testimony is limited to five minutes
each, after which the Members of the Committee will have five
minutes to ask questions. Your written statements will be taken
into the record in their entirety.

And Dr. Hays, we will begin with you. Please proceed.

STATEMENT OF DR. SHARON L. HAYS, ASSOCIATE DIRECTOR
AND DEPUTY DIRECTOR FOR SCIENCE, WHITE HOUSE OF-
FICE OF SCIENCE AND TECHNOLOGY POLICY

Dr. HAYS. Thank you, Mr. Chairman.

Chairman Wu, Ranking Member Gingrey, and Members of the
Subcommittee, it is my pleasure to appear before you in this hear-
ing on the National Windstorm Impact Reduction Program.

Every year in the U.S., windstorms are responsible for tremen-
dous damage to property, and often, loss of life. Hurricane Katrina
demonstrated how a severe hurricane can affect not just those in
its path, but the entire country and its economy. Tornadoes and se-
vere storms are also capable of tremendous destruction. As the
Chairman mentioned, in 2008, the United States has been ravaged
by a near record number of tornadoes that has pushed the death
toll to a 10 year high. Thus, the topic of this hearing is both impor-
tant and timely.

You asked me to address four questions. My written testimony
provides more detail regarding several of your questions, including
a summary of the activities of the National Windstorm Impact Re-
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duction Program, which was the subject of your first question, so
I will not repeat that summary here.

You also asked how the agencies involved in the Windstorm Im-
pact Reduction Program receive input from the external commu-
nity. This happens in a number of ways. The primary mechanism
is through the National Research Council’s Disasters Roundtable,
which holds workshops on particular disaster-related topics that
bring together experts from agencies, industry, academia, and non-
governmental organizations. Several agency personnel sit on the
Roundtable Steering Committee. Many others participate in the
Roundtables themselves. A list of recent Roundtable topics can be
found in Attachment 3 to my written testimony.

Another extremely important mechanism for getting non-govern-
ment input on disaster related R&D occurs through agency-specific
mechanisms. Here are several examples. One, NSF incorporates
private sector researchers, particularly those in academia, on its
peer review panels charged with helping make award selection de-
cisions.

Two, through active participation and leadership in many stand-
ards development organizations, staff from NIST’s Building and
Fire Research Laboratory, which is the locus of NIST’s windstorm-
related research, contribute significant time and technical expertise
to the process of developing national and international standards,
and this brings them into direct contact with their peers in the pri-
vate sector, and also helps translate the results of NIST research
into practical applications.

Three, because some important disaster-related research can be
done only in the aftermath of an event, FEMA assembles mitiga-
tion assessment teams, made up of government and private sector
experts, to perform post-disaster assessments. These teams work
closely together to understand the impacts of a disaster event on
buildings—the results are of tremendous importance in defining
new areas of research, as well as future building codes and stand-
ards. These examples reflect the different missions and operations
of the agencies that perform disaster R&D. They provide multiple
and complementary avenues for public/private communication.

You also asked for an update on efforts being taken to address
current gaps in R&D identified in the Administration’s Windstorm
Impact Reduction Implementation Plan. Descriptions of specific
agency activities and programs are included in my written testi-
mony. And the Windstorm Working Group will also be providing
Congress with an updated biannual report by later this year or
early next year. That report will have more information on the
working group’s most recent activities.

Finally, you asked about a 2003 RAND report on Windstorms.
The RAND Report represents a very thoughtful assessment of the
role of R&D in helping make our nation more resilient to disasters.
In fact, it was one of the guiding references used by the Sub-
committee on Disaster Reduction, which is the interagency group
that is charged with coordinating the Administration’s disaster-re-
lated R&D. When developing their report on grand challenges for
disaster—many of the issues raised in the RAND report are specifi-
cally identified in the grand challenges, which is an emphasis on
mitigation strategies and technologies.
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One of the RAND Report’s implicit conclusions is the importance
of considering disaster reduction R&D in an all hazards context,
thus taking into account windstorm R&D alongside other disasters,
such as floods, earthquakes, and wildfires. That all hazards context
is a fundamental tenet of the Federal Government’s current ap-
proach to coordination of disaster.

In closing, I would like to point out that in many instances, re-
ducing the impacts of disasters ultimately requires actions beyond
the purview of the Federal Government. The adoption of zoning
laws, building codes, and other actions that can build resilience
within communities are rightly vested in State and local authori-
ties. Given this, I believe the most important roles of the Federal
Government are in R&D that underpin technological innovations,
such as improved prediction capabilities and better strengthen
buildings and infrastructure, and in communicating the benefits of
their adoption.

The Subcommittee on Disaster Reduction is an important mecha-
nism for the Federal Government to perform these essential ele-
ments of developing a more disaster-resilient America.

Mr. Chairman, I am happy to answer any questions that you or
other Members of the Subcommittee have at the appropriate time,
and as I mentioned earlier, my written testimony contains much
more detail, so I ask that it and its attachments be made part of
the record.

[The prepared statement of Dr. Hays follows:]

PREPARED STATEMENT OF SHARON L. HAYS

I. Introduction

Chairman Wu, Ranking Member Gingrey, and Members of the Subcommittee, I
am pleased to appear before you today to describe interagency activities related to
the National Windstorm Impact Reduction Program (NWIRP). Wind hazards (hurri-
canes, tornadoes, severe windstorms) are among the most destructive and economi-
cally damaging hazards in the U.S. While other hazards strike irregularly, wind
storms produce enormous damage in the U.S. year after year.

Reducing the likelihood and impact of natural and technological® disasters re-
quires an understanding of science and technology, the transformation of research
into disaster reduction programs and applications, and access to information from
both public and private entities. In order to meet these challenges, the interagency
Subcommittee on Disaster Reduction (SDR) of the National Science and Technology
Council (NSTC) was chartered in 1988. The SDR provides a unique federal forum
for information sharing, development of collaborative opportunities, formulation of
science- and technology-based guidance for policy-makers, and dialogue with the
U.S. policy community to advance informed strategies for managing disaster risks.

In many instances, reducing the impacts of disasters ultimately requires actions
beyond the purview of the Federal Government. The adoption of zoning laws, build-
ing codes, and other actions that can build resilience within communities are rightly
vested in State and local authorities. In these instances, the most important roles
of the Federal Government are in research and development (R&D) that underpin
technological innovations and in communicating the benefit of such actions. The
SDR, and its working groups, are important mechanisms for the Federal Govern-
Xlent.to perform these essential elements of developing a more disaster-resilient

merica.

The overarching philosophy of the SDR is to examine R&D needs for specific types
of disasters within an all-hazards view. Accordingly, basic research on the resilience
of structures to wind are coordinated with similar studies related to flooding and
storm surge because all three phenomena commonly occur together in hurricanes or
severe storms. Likewise, the end-to-end aspects of hazards and disasters are consid-

1The term “technological disasters” refers to accidental releases of hazardous substances, such
as an oil or toxic chemical spill.
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ered as a whole; basic research on natural processes that cause disasters is linked
to risk assessment, preparedness, and the economic and social impact of disasters.
The primary goal of hazard research is to reduce loss of life and property and there-
fore hazards must be viewed holistically.

Specifically, the SDR facilitates U.S. Government and private/academic activities

to reduce vulnerability to natural and technological hazards through:

¢ Coordinating national research goals and activities for federal research re-
lated to natural and technological hazards and disasters;

¢ Identifying and coordinating opportunities for the U.S. Government to coordi-
nate and collaborate with State, local, and foreign governments, international
organizations and private/academic/industry groups;

¢ Facilitating the identification and assessment of risks;

¢ Providing information to the President and Congress to summarize relevant
resources and work within SDR agencies;

¢ Providing information to the Administration and Congress in response to cur-
rent disaster situations;

* Working with public and private sector policy development bodies;
¢ Promoting disaster reduction practices;

¢ Facilitating the exploitation of dual-use systems and fusion of classified and
unclassified data streams and research for disaster reduction applications.

The membership and reach of the SDR across the Federal Government is expan-
sive and includes 25 government organizations:

¢ Department of Defense
O Networks and Information Integration (NII)
O United States Army Corps of Engineers
¢ Department of Energy
¢ Department of Health and Human Services
O Centers for Disease Control and Prevention
O National Institutes of Health
O United States Public Health Services Commissioned Corps

¢ Department of Homeland Security

O Federal Emergency Management Agency
O United States Coast Guard

¢ Department of Housing and Urban Development
¢ Department of State

O United States Agency for International Development
¢ Department of the Interior

O United States Geological Survey
O The Bureau of Land Management
¢ Department of Transportation
¢ Environmental Protection Agency
¢ Federal Energy Regulatory Commission
* National Aeronautics and Space Administration
* National Geospatial-Intelligence Agency
* National Guard Bureau
¢ Department of Commerce
O National Institute of Standards and Technology
O National Oceanic and Atmospheric Administration
¢ National Reconnaissance Office
* National Science Foundation
¢ United States Department of Agriculture
O United States Forest Service
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With such a long list of participating agencies, and an active membership base,
the SDR has been a model for interagency coordination. Thus, the SDR was a logical
choice to act as the NSTC oversight body for interagency activities on Windstorm
Impact Reduction.

II. Actions to date

In October 2004, Congress passed the National Windstorm Impact Reduction Act,
which originated in the House Science Committee. The bill called for the establish-
ment of the National Windstorm Impact Reduction Program (NWIRP), with the ob-
jective of achieving “major measurable reductions in losses of life and property from
windstorms.” The legislation tasked OSTP with creating a NSTC Interagency Work-
ing Group (IWG) on Windstorm Impact Reduction. In January 2005 the NWIRP
IWG was convened by the NSTC SDR. The legislation mandated participation by
NOAA, NSF, NIST, and FEMA. While those agencies have taken the most active
role in the IWG, other federal entities, such as the Federal Highway Administration,
Department of Housing and Urban Development, National Aeronautics and Space
Administration and U.S. Army Corps of Engineers, have also participated in the
program.

The legislation required that an implementation plan for achieving the objectives
of the Program be submitted to Congress. The Windstorm Impact Reduction Imple-
mentation Plan was submitted to Congress on April 5, 2006 (Attachment 1). The
plan outlines how NSTC, in accordance with its responsibility to coordinate science
and technology across federal agencies, can establish a framework to address multi-
agency science and technology issues related to windstorm mitigation. Specifically,
the plan focuses on identifying research needs that will be an important component
of long-term efforts to reduce the impacts of wind hazards. The plan continues to
serve as a guide for the IWG as it works to improve coordination of existing wind-
related research, and seeks to fill research gaps in understanding, predicting, and
forecasting windstorm hazards.

During the formulation of the plan, the IWG reached well beyond the partici-
pating federal agencies to State, county, and city governments, universities, and
non-government organizations such as the American Association of Wind Engineers
(AAWE), the American Society of Civil Engineers (ASCE), and the Institute for
Building and Home Safety (IBHS) for input. The IWG met several times during the
creation of the implementation plan and several drafts were circulated throughout
the participating agencies. The end product is a useful and comprehensive docu-
ment.

The legislation also required the development of biennial updates to the imple-
mentation plan. The first of these updates was transmitted to Congress on Novem-
ber 20, 2007 (Attachment 2). The biennial update covers Fiscal Years 2005 and 2006
and provides a summary of wind hazard research activities, and progress toward
agency goals in each of the NWIRP agencies aimed at understanding, predicting and
forecasting wind hazards, assessing and reducing impacts of wind hazards, and pro-
moting preparedness and enhancing community resilience. It also identifies areas
of research, compiled by the IWG, that address important national wind hazard
problems in the future. The biennial update serves as an excellent resource for un-
derstanding each NWIRP agency’s contribution to the program. As stated in a June
23, 2008 letter from Dr. John Marburger III to Chairman Gordon, the next biennial
report will be submitted to Congress in fall 2008 or spring 2009 (Attachment 3).

III. Grand Challenges for Disaster Reduction

As noted above, the IWG on Windstorm Impact Reduction operates under the aus-
pices of the SDR. Given its close link to the SDR, the NWIRP follows the same phil-
osophical underpinnings established in the SDR’s February 2008 report Grand
Challenges for Disaster Reduction (Attachment 4). These challenges are as follows:

Grand Challenge #1—Provide hazard and disaster information where and when
it is needed

Grand Challenge #2—Understand the natural processes that produce hazards
Grand Challenge #3—Develop hazard mitigation strategies and technologies

Grand Challenge #4—Recognize and reduce vulnerability of interdependent crit-
ical infrastructure

Grand Challenge #5—Assess disaster resilience using standard methods
Grand Challenge #6—Promote risk-wise behavior

The Grand Challenges for Disaster Reduction report was released on February 1,
2008 and is a ten-year strategy that is focused on the application of science and
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technology to enhance community resilience to disasters and create a more disaster-
resilient nation.

To implement this ten-year strategy, the 25 federal departments and agencies of
the SDR worked together to identify specific actions that they, in collaboration with
State and local governments, as well as individuals and institutions in the private
sector, must take in order to meet the Grand Challenges. The resulting framework
of prioritized federal science and technology actions, which is compiled in 14 hazard-
specific implementation plans, can help increase the Nation’s disaster resilience by
guiding future investments.

Of the 14 hazard-specific implementation plans, three are directly linked to the
IWG on Windstorm Impact Reduction; Tornadoes (Attachment 5), Hurricanes (At-
tachment 6) and Winter Storms (Attachment 7). The IWG helped guide the creation
of these plans.

IV. Overview of agency work in the area of wind hazards

The Windstorm Impact Reduction Implementation Plan described four major
themes for wind hazard research:

¢ Understanding, Predicting, and Forecasting

¢ Assessing Impacts

¢ Reducing Impacts

¢ Preparedness and Enhancing Community Resilience

Agency activities in these four areas are performed in the context of each agency’s
mission and consistent with their research practices. These activities are focused in
several areas: continued improvement in windstorm prediction; local, State, regional
and federal coordinated research response capabilities following wind hazard events,
including field validation and data collection capabilities for buildings, critical infra-
structure and essential facilities; windstorm damage and loss estimation modeling
tools; and standards and technologies that will enable cost-effective, state-of-the-art
windstorm-resistant provisions to be adopted as part of State and local building
codes. The following discussion outlines ongoing efforts to address the need for im-
provement in these areas, organized by agency.

National Science Foundation

The National Science Foundation (NSF) supports unsolicited research proposals
related to NWIRP topics ranging from atmospheric sciences research that is con-
cerned with the physics of hurricane, tornado, and thunderstorm formation, to engi-
neering programs focused on improving the performance of structures against wind
loads, to social science programs devoted to societal preparedness and response to
natural disasters. Although these proposals are selected through the peer review
process under programs intended to advance research in myriad areas and not just
hurricanes and winds, the NSF portfolio of projects have collectively made impor-
tant progress in each of four focus areas defined above.

For example, significant progress in documenting and analyzing the damage
caused to civil infrastructure by wind and hurricane driven storm surge was made
by NSF-supported investigators as a result of awards made immediately after Hur-
ricanes Katrina and Rita. Social science topics under continued investigation include
evaluating preferences for rebuilding plans post-Katrina, assessing public health im-
pacts of disasters, decision-making in displaced populations, and examining factors
associated with compliance to Katrina mandatory hurricane evacuation orders in
seven coastal Louisiana parishes.

NSF funds research that often directly leads to changes in building code revisions
through development of new materials and/or design methodologies. New awards di-
rectly related to design of wind-resistant structures include five that have been
made through the Hazard Mitigation and Structural Engineering Program in the
Engineering Directorate during the past 12 months. One of these, “Hurricane Wind
Simulation and Testing to Develop Damage Mitigation Techniques,”2 will develop
a cost-effective, light, strong, ductile, and non-intrusive roof-to-wall connection sys-
tem using high performance fiber composite materials to improve hurricane resil-
iency of residential buildings. A second one, “Performance Based Wind Engineering:
Interaction of Hurricanes with Residential Structures,”3 is expected to improve de-
sign methods for wood frame buildings through the use of the performance-based

2 hitp:/ /www.nsf.gov | awardsearch | showAward.do?AwardNumber=0727871
3 http:/ www.nsf.gov | awardsearch | showAward.do?AwardNumber=0800023
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design approach. Research results will be disseminated through the ASCE/SEI com-
mittees in which the Principal Investigator is involved.

Understanding, Predicting and Forecasting

Over the past two years, research in atmospheric sciences has yielded a better un-
derstanding of atmospheric dynamics of straight-line winds and improved knowl-
edge of the fundamental physics that control hurricane intensity, wave dynamics
during hurricanes, and the impact of externally and internally modulated convection
on tropical cyclone evolution.® Understanding the hazard risk associated with ex-
treme hurricane events is also being studied. Detecting synoptic-scale precursors of
tornado outbreaks® is the objective of one investigation. Another project is studying
tornadic storms with Doppler Polarimetric Radar.®

Assessing the impacts of wind hazards

Shortly after Hurricane Katrina struck the Gulf States, 29 small grants were
awarded for reconnaissance studies aimed at documenting their effects and pre-
serving highly perishable data. Two of these studies, on the performance of the levee
system, were expanded in scope to include engineering analyses of failed sections
of the levees and proposed repair and replacement strategies. Development of in-
strumentation for the observational studies of the effects of atmospheric winds on
structures near the ground was also undertaken. Another of these projects inves-
tigated large coastal bridge performance in a hurricane environment. Collection of
perishable data on wood-frame residential structures in the wake of Hurricane
Katrina was also undertaken. Studies were conducted to better understand the re-
sponse of typical bridges to hurricanes and to assessing risk for long-span bridges.
The determination of storm surge effects on levees and the simulation of non-linear
water waves during hurricanes were the subjects of other investigations. In order
to better understand the impacts of hurricane disasters, construction material re-
quirements for rebuilding New Orleans are being investigated and documented. Im-
proving glass performance during wind storms and the modeling response of tall
buildings to straight line winds are important for understanding the impacts to
wind hazards.

Social science topics under investigation include evaluating preferences for re-
building plans post-Katrina, assessing public health impacts of disasters, and deci-
sion-making in displaced populations. In particular, one project is examining factors
associated with compliance to Katrina mandatory hurricane evacuation orders in
seven coastal Louisiana parishes.

Reducing Impacts of Wind Hazards

Resistance of existing wood roof structures and retrofit schemes is currently being
studied to better understand how best to construct more resistant structures in the
future. This type of damage accounts for a significant portion of the damage caused
by hurricanes and straight line winds each year. In addition, a better understanding
of the impact of hazard events on soils, infrastructure, and the submerged environ-
ment is required. A project entitled “The Effect of Katrina on Submerged
Geotechnical Systems—Underwater Evaluation of Sediment-Structure-Storm Inter-
action” will provide important data on these important parts of the urban infra-
structure. Another project that is vital to the energy supply is focusing on assess-
ment of damage to underground tanks in New Orleans in the aftermath of Hurri-
cane Katrina. Electric Utility Damage from Hurricane Katrina is also under inves-
tigation.

Preparedness and Enhancing Community Resilience

Instructional materials for K-12 students are being developed to enhance pre-
paredness among children. Also, information technologies are being developed to as-
sist individuals in adapting to evacuation. Social networks are being studied to un-
derstand the role they might play in early warning strategies and subsequent com-
pliance. Improving hurricane intensity forecasting is important to increase societal
compliance and evacuation plans and orders, but the public must also be educated
to understand risk and appropriate behavior to ensure their safety. Two studies are
underway to better understand and improve evacuation procedures. Two projects
have been funded for analyzing multi-organizational networks and their roles in
hazard mitigation. Ten projects are underway that are investigating various tools

4 http: | |www.nsf.gov | awardsearch | showAward.do?AwardNumber=0514199
5hitp:/ www.nsf.gov | awardsearch | showAward.do?AwardNumber=0527934
6 http:/ www.nsf.gov | awardsearch | showAward.do?AwardNumber=0532107
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that might be useful for building community resilience to wind hazards. One of
these projects is examining how preferences for rebuilding plans are being made
after Hurricane Katrina.? Another one is studying “The Parallel Strengths and
Weaknesses of the Civil Society and the State: The Example of Katrina Survivors.”8
“Cyberinfrastructure Preparedness for Emergency Response and Relief: Learning
the lessons from Hurricane Katrina” is the focus of another investigation.®

The majority of NSF support for wind hazard R&D activities is in response to un-
solicited proposals, although some support is provided through the National Center
for Atmospheric Research (NCAR) and the Engineering Research Center for Collabo-
rative Adaptive Sensing of the Atmosphere (CASA). NSF is also sponsoring a joint
solicitation with NOAA on Communicating Hurricane Information. NSF estimates
that $6.7 million will be spent on wind hazard R&D in FY 2008.

National Oceanic and Atmospheric Administration

NOAA activities and progress during the past two years can be divided into six
categories: 1) development of plans; 2) provision of data of use for wind hazard re-
duction; 3) development of decision support tools and analyses of relevance to wind
hazards; 4) understanding and predicting weather conditions producing wind dam-
age; 5) creation of new facilities for improving our knowledge and prediction of wind
hazards; and 6) education and outreach.

Development of plans

NIST and NOAA jointly developed a cooperative plan on Hazard-Resilient Com-
munities, and are moving forward with the storm surge component of that plan.
NOAA is represented on the U.S.—Japan Panel on Wind and Seismic Effects. This
panel encourages exchange of information between the two countries and is com-
pleting a joint project on bridge stay flutter. It is also proposing a workshop to ex-
change information between wind structural engineers and meteorologists who work
on wind issues to determine the needs of and opportunities presented by the two
communities working closely together. The workshop is anticipated to occur within
the next year.

Providing data of use for wind hazard reduction

During FY 2004, several extreme turbulence (ET) probes were developed and suc-
cessfully tested in actual hurricanes. These probes hold promise for very high spa-
tial and temporal resolution measurements of winds on the immediate exterior of
structures. In cooperation with NOAA, the Florida and South Carolina Sea Grant
deployed portable towers measuring winds during Hurricanes Charley, Frances,
Ivan, Katrina, and Rita. These data are useful for “nowcasts” of the winds and to
duplicate wind tunnel measurements. The Shared Mobile Atmospheric Research and
Teaching Radars (SMART-R), the result of a cooperative effort between the Univer-
sity of Oklahoma and NOAA, have been used in hurricane landfall deployments,
and have been upgraded to deliver their data directly to forecast offices in real time.
The stepped frequency microwave radiometer is now deployed on both research and
operation aircraft for much improved surface wind and vertical wind profiles over
water within hurricanes and they are now used in NOAA’s operational hurricane
model and for real-time hurricane intensity analysis.

Decision support tools and analysis for wind hazards

NOAA has been working with the State of Florida on a Public Hurricane Loss
Projection Model to develop wind-dependent vulnerability functions for building ret-
rofit guidance. The NOAA hurricane wind (H¥*WIND) analysis was used to validate
this model. A stochastic model is being used to simulate 55,000 years of hurricane
tracks for a wind demonstration project, conducted with NIST, to test wind and
storm surge risk maps in a few selected coastal areas. The U.S. Army Corps of Engi-
neers and NOAA completed a post-Hurricane Katrina, Charley, Frances, Ivan, and
Jeanne 1-km resolution wind field analysis using the H*WIND product and data
that were not available in real time. NOAA’s National Hurricane Center introduced
its new experimental wind-speed probability forecast in time for the 2006 hurricane
season to map out several predicted wind-speed thresholds.

7hitp: | www.nsf.gov | awardsearch | showAward.do?AwardNumber=0554987
8 hitp:/ /www.nsf.gov | awardsearch | showAward.do?AwardNumber=0555113
9 http:/ www.nsf.gov | awardsearch [ showAward.do?AwardNumber=0638561
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Understanding and predicting weather conditions producing wind damage

NOAA continues to gather field data on hurricane inner core dynamics to better
understand intensity changes. During the past two hurricane seasons, NOAA, with
the Office of Naval Research, has been measuring the heat and momentum ex-
change between the atmosphere and ocean within hurricanes to better parameterize
this exchange in hurricane prediction models. Preliminary testing of these new
parameterizations in NOAA’s operational hurricane model has improved hurricane
intensity predictions. NOAA tested a new hurricane model during the 2006 hurri-
cane season for operational application next season. It is coupled with an ocean
model and has a nested and movable grid.

The President’s 2009 Budget includes nearly $20 million for hurricane-related in-
creases across NOAA, including modeling improvements on forecasts and storm
surge and research into ocean vector winds and coastal inundation. The 2009 Budg-
et also includes an increase of $242 million for the GOES-R satellite system, which
is a critical component of NOAA’s hurricane monitoring.

Creating new facilities for improving our knowledge and prediction of wind hazards

The new National Weather Center in Norman, Oklahoma opened its doors during
the summer of 2006. It consists of the South Research Campus of the University
of Oklahoma, the NOAA Norman forecast office, the Storm Prediction Center, and
the National Severe Storms Laboratory. This facility also features the Hazardous
Weather Testbed, which performs research and development to improve prediction
of hazardous winds.

Education and outreach

*« NOAA’s Louisiana Sea Grant program has developed fact sheets that include
information on building codes, where and how to rebuild, and how to deter-
mine if a contractor is following State and federal regulations. It has been dis-
tributed to parishes and is available on the Internet. The program has also
sponsored seminars on storm preparedness and has provided information on
building codes and zoning practices.

¢ NOAA’s Texas Sea Grant Program (Texas A&M) has been evaluating the
Texas Mitigation Plan, which includes construction codes.

¢ The North Carolina Sea Grant (North Carolina State in collaboration with
Oregon State) developed a break-away wall design for 125-mph winds and
1.5-ft waves, which has been adopted by the American Society of Civil Engi-
neers.

¢ The South Carolina Sea Grant (Clemson) has developed low-cost methods for
reducing storm damage, including strengthening roofs and shutters which
have been adopted by a Sun City developer.

¢ There is now a “hazards house” in Charleston, SC, that helps educate the
public on hazard-resilient building and retrofitting techniques, including
those that mitigate wind effects.

¢« NOAA has prepared material for a documentary on how to stay safe in high
winds, including how to improve housing construction to resist damage and
the appropriate design for safe rooms. The documentary will be featured on
the Discovery Channel.

¢« NOAA held its first Weather Partners open house in Norman, OK, for ap-
proximately 1000 visitors. Wind risk to structures was a prominent theme for
discussion.

¢ NOAA organized a training session at the National Hurricane Conference on
hurricanes and public health. During the session, a representative from the
Institute of Building and Home Safety delivered a presentation on the resil-
ience of public health facilities against structural hazards. Key structural
components included window strength, exterior cladding, roof edging, and vul-
nerability of roof type and roof mountings. The participants then critically
evaluated a simulated hurricane scenario.

National Institute for Standards and Technology

NIST research over the past two years has focused on gaining an understanding
of wind hazards to the built environment and developing predictive technologies and
mitigation strategies to enhance disaster resilience to wind hazards.
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Extreme Wind Databases

To facilitate use of Automated Surface Observing Station (ASOS) wind data for
structural engineering purposes, NIST developed procedures and software for (a) ex-
traction of peak gust wind data from archived ASOS weather reports, (b) extraction
of thunderstorm observations from archived weather reports, (c) classification of
wind data as thunderstorm or non-thunderstorm to enable separate statistical anal-
yses of these distinct types of winds, and (d) construction of data sets separated by
specified minimum time intervals to ensure statistical independence. Estimates
showed that, at these stations, thunderstorm wind speeds dominate the extreme
wind climate to the extent that non-thunderstorm wind speeds can be disregarded
in the analysis. Using such records it is possible to obtain realistic probabilistic de-
scriptions of the wind climate at stations where both types of wind occur. The soft-
ware, data, and literature are available at www.nist.gov /wind.

Advanced Computational Tools for Determining Realistic Wind Loads in the Built
Environment

NIST has developed software for analyzing wind effects on rigid, gable-roofed
buildings, and flexible high-rise buildings using the database-assisted design meth-
odology. Database-Assisted Design (DAD) is a unified framework for analysis and
design of buildings for wind loads that makes direct use of pressure-time histories
measured at a large number of pressure taps on wind tunnel models. Local climato-
logical information can be used in conjunction with the measured pressures to ob-
tain estimates of peak wind effects with specified return periods for use in struc-
tural design. DAD offers more accurate estimation of peak wind effects than sim-
plified procedures that are now used, which paves the way for more risk-consistent
designs. The software, data, and literature are available at www.nist.gov /wind.

Methodologies for Predicting Ultimate Structural Capacities and Estimating Safety
Margins

The design of many low-rise metal buildings in the U.S. is based on the ASCE
7-93 Standard and the use of Allowable Stress Design (ASD). NIST used the non-
linear database-assisted design technique to assess the degree of safety of a typical
low-rise portal frame industrial structure designed in accordance with ASCE 7-93
and ASD as compared to the provisions of the ASCE 7-02 Standard. NIST has
found that the frame being considered satisfies all ASCE 7-02 requirements with
respect to wind loading but that its safety level is relatively low and could be im-
proved substantially at very low cost.

Assessing the Performance of Structures in Wind Disasters

NOAA’s National Weather Service implemented the enhanced Fujita Tornado In-
tensity Scale on an operational basis in February 2007. The enhanced Fujita scale
is based upon observations by a NIST researcher as part of a reconnaissance team
deployed following the 1997 Jarrell, TX tornado and subsequent technical work per-
formed by Texas Tech University with funding and technical oversight by NIST. The
more realistic wind speeds associated with the enhanced scale will allow the use of
routine standard provisions for the safe design of buildings under most tornadoes
occurring in the U.S.

After Hurricane Katrina and Hurricane Rita, NIST assembled a team of experts
to conduct a reconnaissance of the status of buildings, physical infrastructure, and
residential structures in the New Orleans area, coastal Mississippi, and Southeast
Texas. NIST documented its findings on the environmental conditions (e.g., wind
speeds, storm surge elevations, and flooding) and on the performance of structures
in the study areas in its final report issued in June 2006. The report includes 23
recommendations in three groups: 1) immediate impact on practice for rebuilding,
2) standards, codes, and practices, and 3) further study of specific structures or re-
search and development.

Technical Basis for Improved Codes and Standards

Estimates of the World Trade Center (WTC) towers’ response to wind by two
North American wind engineering laboratories differed from each other by almost
50 percent. A NIST investigation indicated that those differences reflected discrep-
ancies between the respective estimates of the wind speeds and the respective mod-
eling of directional interaction between wind speeds and aerodynamic/dynamic re-
sponse of the building. NIST analyzed the role of risk-consistent probabilistic defini-
tionsd ofdpeak wind effects in developing safety margins for inclusion in codes and
standards.
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U.S.—Japan Panel on Wind and Seismic Effects

NIST chairs the U.S.—Japan Joint Panel on Wind and Seismic Effects and NIST
staff actively participates in the Panel and its wind engineering task committee. The
Panel provides an effective mechanism for the exchange of technical data and infor-
mation, the exchange of researchers, and the coordination of joint research on topics
of mutual interest to the U.S. and Japan.

Wind-related Storm Surge

Hurricane Katrina demonstrated that (1) hurricane storm surge can substantially
exceed heights defined by existing flood hazard maps, and (2) there is a lack of a
methodology for assessing the risk associated with different joint hurricane wind
speed/surge height events that can be used for establishing risk-consistent design
criteria for structures in coastal regions exposed to the combined effects of hurricane
wind and storm surge. Such methodology must take into consideration the effects
of local topography and bathymetry, on which storm surge at any specific location
is highly dependent, as well as hurricane parameters such as track, forward speed,
wind speed, and central pressure. NIST/BFRL is working in collaboration with
NOAA’s National Weather Service, Office of Atmospheric Research and National
Hurricane Center, and the University of Florida, to develop this methodology. NIST
and NOAA have developed the basic methodology using the Florida Public Hurri-
cane Loss Model and demonstrated the methodology for a small number of stations
in the Tampa Bay area. The objective of this work is to develop this methodology
such that it can be used to estimate the joint probability for wind and storm surge
events (including wave action) along the U.S. coastline and provide the technical
basis for improving the hazard criteria used for application of flood resistant design
provisions.

Federal Emergency Management Agency

FEMA supports a variety of NWIRP-related activities including risk assessment,
windstorm-related data collection and analysis, mitigation promotion and public out-
reach, and hurricane program coordination.

Risk Assessment

FEMA developed HAZUS-MH, a risk assessment program that analyzes potential
losses from floods, hurricane winds and earthquakes. HAZUS-MH combines current
scientific and engineering knowledge with the latest GIS technology to produce haz-
ard-related damage estimates before or after a hazard event. The current version
of the software program—HAZUS-MH MR2—allows communities to access a risk
assessment tool that can serve as a basis for mitigation planning and policy develop-
ment, emergency preparedness, and emergency response and recovery exercises.

Data Collection and Analysis

After major natural hazard events, a Mitigation Assessment Team—or MAT—
study may be conducted to perform engineering analyses, assesses damage, deter-
mine the causes of structural failures and successes, and prepare recommendations
regarding construction codes and best practices. Communities and construction pro-
fessionals, in turn, use MAT information and recommendations to plan for, and re-
duce damages from, future events. A telling MAT conclusion following Hurricane
Katrina: buildings that experienced substantial structural damage from Katrina typi-
cally were built before building design and construction professionals adequately con-
sidered wind effects.

Promoting Mitigation—Education and Public Outreach

To educate communities about mitigation and the steps they can take to reduce
their vulnerabilities to natural hazard events, FEMA and the MAT continue to de-
velop first-of-its-kind construction advice guidance. Widely disseminated, FEMA’s
mitigation guidance provides Gulf coast residents with engineering recommenda-
tions and foundation solutions for rebuilding; many of which are being incorporated
into local reconstruction efforts. Additionally, the MAT publication FEMA 550 Resi-
dential Construction for the Gulf Coast: Building on Strong and Safe Foundations
provides homeowners, builders, and design professionals with prescriptive, pre-engi-
neered foundation solutions, cost information, and guidance on choosing and build-
ing disaster-resistant foundations.
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Hurricane Program Coordination

FEMA and NOAA work together to improve the Nation’s hurricane evacuation
planning. NOAA research produces improved hurricane intensity predictions which,
in turn, help FEMA and emergency managers across all governmental levels with
critical planning, evacuation, response, and recovery decisions. Since 2004, despite
resource and funding limitations, the NWIRP partnership has collaborated to: en-
hance knowledge and information on severe winds; investigate the wind resistance
of buildings and structures; develop improved tools for assessing wind hazard losses;
improve public awareness of wind hazards and related mitigation; and enhance
wind hazard-related evacuation planning and guidance.

While not specifically identified as NWIRP funding, FEMA’s FY 2004-2008 budg-
ets have funding in the Mitigation Directorate, Risk Reduction Division that has
been characterized as meeting the basic goals of the NWIRP. The funding level for
FY 2004-FY 2008 was between $200-$350K per year for a total of approximately
$1.5 million. In FY 2009 FEMA anticipates $200-$250K of funding. Specific areas
of activity include:

¢ FEMA support for wind-resistant national Model Building Codes and Con-
sensus Standards;

« FEMA support for the development of national Wind Shelter guidance and
standards; and ongoing support for hurricane evacuation studies

Federal Highway Administration

Understanding, Predicting and Forecasting Wind Hazards

The FHWA Office of Infrastructure R&D continuously monitors winds at the sites
of three major long-span, cable-supported bridges to establish and characterize site-
specific wind conditions and the responses of the bridges. All sites are relatively
near the coastline with one in Louisiana, another in Delaware, and the third in
Maine. A new site will be added monitoring the Bill Emerson Bridge at Cape
Girardeau, Missouri. The engineering data collected at these sites provides valuable
input into design of new structures.

Assessing the Impact of Wind Hazards

The FHWA Office of Infrastructure R&D has continuously monitored the wind en-
vironment and detailed response of three major long-span, cable-supported bridge
structures to evaluate their wind performance and wind resistance with one more
site being added in 2008. The Computational Fluid Dynamics (CFD) model UABRIM
is being enhanced by implementation of unstructured and adaptive grids for use in
simulating the interaction between wind and structures such as large bridges. Tests
have been completed in the FHWA’s small wind tunnel at the Turner Fairbank
Highway Research Center using evolving Particle Image Velocimetry (PIV) tech-
nology to study wind flow fields around and compute wind forces on several rep-
resentative bridge deck sections. This small wind tunnel has been automated for
more efficient operation.

The FHWA Office of Operations continued activities under the Road Weather
Management Program, which seeks to develop and promote effective tools for ob-
serving and predicting the impacts of weather on the roads, and to alleviate these
weather impacts. As part of the program, the Clarus Initiative has continued to con-
duct activities to develop and demonstrate an integrated surface transportation
weather observing, forecasting and data management system, and to establish a
partnership to create a Nationwide Surface Transportation Weather Observing and
Forecasting System. The Initiative Coordinating Committee (ICC) held its annual
meeting in August 2008. Phase 3 of the Clarus Regional Demonstration will be initi-
ated shortly show-casing how road and weather observations from the Clarus Sys-
tem can be used to develop and deploy more advanced road weather management
solutions for transportation operations.

Reducing the Impact of Wind Hazards

The FHWA Office of Infrastructure R&D continues to conduct research to prepare
a synthesis report on Wind Load Criteria for Cable Supported Structures. Com-
plementary research has also been initiated to prepare a synthesis report on User
Comfort and Serviceability Criteria for Wind Loading. Research has continued on
the study of wind- and wind/rain-induced vibration of bridge stay cables a major
issue for bridge owners. A second version of the guidelines document has been devel-
oped for the aerodynamic design of bridge stay cables.
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Preparedness and Enhancing Community Resilience

The FHWA Office of Infrastructure R&D, together with the Missouri Department
of Transportation, organized and held the 2nd National Workshop on Wind-Induced
Vibration of Cable-Stayed Bridges in April 2006. This workshop served to dissemi-
nate the latest information on the mitigation of wind-induced vibrations to State
bridge engineers and design consultants. FHWA has been participating in inter-
national conferences such as the 7th International Symposium on Cable Dynamics
in Vienna Austria in 2007, and the 7th Colloquium on Bluff Body Aerodynamic and
Application in 2008 in Milan, Italy to transfer to research knowledge. Further,
F}fIWA continues to assist State DOTs to solve wind and wind induced issues as
they arise.

V. Conclusion

Measurably reducing losses of life and property from windstorms, including hurri-
canes, tornadoes, and seasonal storms, remains a high priority. As pointed out by
the variety of reports available on the subject, such reduction will be predicated on
improving the ability to predict the occurrence, location, and magnitude of wind-
storms with sufficient accuracy to allow the public and emergency managers to take
appropriate measures and to increase the resiliency of our communities by con-
structing wind resistant buildings, highways, and other key portions of infrastruc-
ture. The federal agencies support robust research programs in these areas, and
have made significant progress in making the results of this research more widely
available. The benefits of this improved understanding will not be fully realized,
however, until it is incorporated more completely into actions at the State and local
level, both through building codes, design standards, and construction practices.

The importance of developing resilient communities will likely be further under-
scored as the Earth’s changing climate will likely make historic trends in storm fre-
quency and intensity a less reliable predictor of future conditions. Adaptation to a
warming climate and accompanying changes in the nature of wind-related hazards
will create a greater impetus for federal efforts to understand and predict wind haz-
ards on a time scale longer than the typical weather forecasts available today, so
that knowledge can inform the construction of buildings, bridges, and other compo-
nents of the physical infrastructure intended to function safely for the next 30 to
50 years.

The NWIRP partnership must keep working with other federal agencies, State
and local governments, academia, and the private sector to help our nation’s com-
munities understand and plan for their risks and take steps to reduce them and
must find ways to address critical NWIRP issues in an environment of limited re-
sources.
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2. PURPOSE AND SCOPE
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APPENDIX A: ELEMENTS OF DISASTER RISK
REDUCTION AND HAZARD MANAGEMENT
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Attachment 3
EXECUTIVE CFFICE OF THE FRESIDENT
OFFICE OF BOENCE AND TECHNOLDGY POLICY
WABHRETOR, [ BES]
Juws 37, 2008
The Hinerahl: Ban Gordon
Chairman

Commitiee on Sclence lrrd_'l'l::hﬂﬁn

I0.5. Howse ol Represssimtives
Wishiglos, DL, 20515

Dar Mir. Charman:

Thomk: yuru e yous letter inquining oot the Administrgson' s sctivilies regarding e Mational
Windsorm Impact Redection Progrem (NWIRF). | agree that wind storme presenl & serious
hacrard 8o commRInEes, with sigrifican) ks of lfe and propeny.

Ulnsber e provisdions of the sieiuie, L. 108550, the Progren inergency wocking group (TWIE)
was required 4o proghce an isplementation plo (and besnial vpadaic) For schizvisg (he
mudmmm.mﬁlimw#ucmmMIm The mesl recenl apdae
wis sebinined v Congress in 2007 and covers fscal pears 2000 and 2006, The nexd bienmial
peport will be sehned i the fell of 2008 or spring of B0, This kner provide: o brief spdaie
toat. is mot inoended S0 substibule for the requirad Teeenial repor.

In this Adminsdratios, the Maliom] Science and Tecmology Councl (NS T plays an imponzn
cooetlizaciag mie for Pedoral agencies fhat desd with natoeal hazerds and disasiers, The Federal
sgrncics laks, 1 the sxient practicable, on “all hazand"” gpproach wo dealing wish natural thress
il disesiers. This apprecich is necessary heceuse many of te dangors off natural hazands are
csennaen oo several differens haand types. B & impractical, md in some cases imposzible, o
rparale The caiess aid imgoots of these impartant eventa

Ulsaler the NETL Subcommitios on Disaster Reduction (S0R), te following naiwal haied: a=
haree hoen adlneced cogsial inendation, droughl, earthguake, M, heal wave, emen and
soowsiem boalth. erricane, Emdslide e detrris fow, space weesther, tochrnalogical disssiers
(industrial sociden), sormadn, mumami. volcame, wildtnd fire, aad wimer siom. Wingd melated
terzards any inclusled undes lureicans, 10mado, and winer siom, s wind hazeds we viewed
it comiexi of all barards, The NWIRP WG functioss mder this Subcommines

in Jene of THIS, the S0 blished lis repor, “Crmd Challeages for Dizisier Reduction™ dat
iderified a se1 of overarching challeages e spply o all barard types. They include:

1. Prowide hexard ard disasser information where amd when it |5 reeded.

2. Undersiand the nalund processes thae prodece bazands,

3. Develop hazand misigation siralcgics and iechnologies.

d, Rerognice and reduce yulsenbility of inendependinl eritical infrsormoene.

5. Assess desstor resiBenos ssing slandand merhods.

i, Presmiote fisk-wise behavior.
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Thess six prand challenges are injendial o guide the resesech myvestrenls in Pl apencies fe
all beward types. In sddition, she SR subsequenily published o set of hazard specihic
implementation pliss Tor each ol the kaeard types in order 1o specify the research and
deeclopmen Tsues requiral withis the Fedioal sgencics 1o uldeess tie grand chalienges. The
m:u.u-l]m#ﬂlmnmmﬂlmmlmnm—mlhﬁhmﬂm“ﬁ

A - Taatd oz W sironghy balieve shat an inte graiel
w-mw%nﬁgug.uqumulm Is dae besi way forumrd

In thai sprii, windsicrm impacis ane felly imingried inio this plisnisg asd coondinilion prosess.
Apeacies ooe in the best posmion do wesgh the needs for research relaied g0 the varioss: hicands
arsd 4o idj st thedr bodget requests appropriaiely o addeess the imegrated approsch: 10 redwcing
B thicsil ol nalural aisedk, The peisciple igencies wller WWIRP (FEMA. MOAA, M5F, and
MIET} are balancing o porifelio of research in whic il js smctioes dilGeed® 0 asgn a
particular rewsarch irvesimen o & specific hazaed

Farfhermen, the Subcomnine: on Disaner Redecton, b its cxnmieent & engaging noe-
federal parners and stakeholders, works with e Mational Acalemy of Sdeso: b apomor e
Disasier Roundmble, which periodically brings scgeiber exparis from apmows, industry,
academnia, asd Bon-goveramental oogml msons oo sddress [ssoes sumomding noveral hazards and
dinlers. Recenl exumples of Roundidsles M weis e

[Hsasier Risk Managemesd in an Age of Chmat Change

Protecting Lives sl Propeny @ cur Cesstlings

Feehrailding lor Health, Sustirbdlicy, md Dissner Pregeredacss in the Gull Cors Reglo
Crmtimenity Dsscrer Besiliznce

Laree, Sckence, and [Heesier

Lemars Leamed Between Humoanes Prom Hogo to Charley, Frances, Ivas, and Jemn
Crootieg o [sasier Besiliont Amenca: Grand Challenges in Scines and Technuology
Harards Waick: Beducing [Heasier Loases Throegh Improved Earth Olbservations
Alerting Amenica; EiTedive Rivk Croson mmicatasn

From Clmale [ Westher: Iupacts on Sockety mnd Esnaommy

Sen Level Rese maid Coasind Disisiers

& B & & ¥ ¥ F F B 2 @

& woll plarmed and cocedmabed “all hazards” approach o reural disssiers, phcing wind
hazerds. in the context of o nooural haxands, (s the most effecove way 1o establish research
funding priotize. This approach ersires thal windsionn Epacts will b appopriuedy

priorzed end Banded
:Julm H. Marbups
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Grand Challenges

for Disaster Reduction

National Science and Technology Council
Committes on Environment and Natural Besources

A Report of the
Subcommittes on Disaster Reduction

June 20085
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Grand Challenges:

A Framework for Action
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Grand Challenge 1

Provide Hazard and Disaster
Infermation Where and When
It s Needed.

Trs ideriity mpl apdicpsir e ha® bt Ferair cmaame
wtim, 5 mechanEm b el dis colleceos ied mEagsy-
tidms rmrd L rra BB ara il b e s Bie e B,
ENEETEY Taugen, (i rsponden,. ciibens, s poley
by, [herveioping. avd ppeeig vbsrrsiaon ok @ ceers
sl pEe [T, oo EeeEnE, o sy -
i b plapdrg el Fapere

Challanges:
duil
14
ol e s b owbith bt rd svelen. oo s
v i dwng s wrera ksl s ey e cyda e e Tl
rwrral g of 1the new e fvess of Riead
remliirs. Enpn peed koo i ondy reee graaie
e el bl B e sl kepeesd Lank v
i, ymar spdeg, el b e oodseen d deinchog
chared Fi Pk 13
frw dsison b ek ooplifoen, gl feaerd mosing
AT R AT S S PR TET T

‘Creale sbevdanda lor sharlag aletieg and
Sunlyping K 5 fr pnvmgard dusreg
B Lk et o ol o ] s i ki
irr ran by rpidy iam b e @el veeerd areeg s
o] i el 1 i W e S TR g
Uil ioh thould edn 0 bciliaw 1he moged
SaBAs ind Ok Dl of Tl e Ll s @l
Veckenal, shmr e bocal derabasn

Te-reee B16 Grmrd Culergs, 1he ol sy, b resesrrh
mparrreh el ru iy wchiebgr irmireni dbe
e kst

Eay rusamich regpdremmmalsg e bjoimgaored inlig
apatn i B e ieploy spa el wedr o inlrpm ed
o L ol 1 o A ) vl ordd Ll (el ke e
n E el - | TEY -
Calinng, el i g § Dvvelag penids b sachabbs,
Hkbanash reamem-sorn bl die evers. @ Bev g e

mareik

Frrm dmirleen ] wyran
W Dcheeligy breeimenib o o e

L T R T ST T Sy P T = e P A T e T
wevew i dais arsl reecedy b ssae] arslysh, ormEpEnen
baaving, mal s ek m e aepa e

m Devniop erimsd b sloped s o daw dering ©1
Al |riakiy ol

B el i kT

o iy

Eerwriewy s (g ol Inkernaee Sysarm 01
it bl P i g Wi o0 P v b i
ot wak ore. gh el megeed sal e e
T o |

mww ek ™ -




93

Grand Challenge 2

Understand the Mataral Proceases
Thal Produce Hacards.
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Grand Challenge 3

Develop Harard Mitigation
Strategies and Technologies.

Tr periers im b devagr b reiasl baaph, windbas
1 Al COTRE R Tl L e sk e
ard Shprrer basard rmi
paming mui saany L 1he resgnls T sk of e
hrank b @bBAe in brmbhgiean b e e line
cengn el rassli sal SR TTesEEs e wEpa
chamrg sl rend e s b dneck prser e b
arkamarm by g g ot aldey arenee aal sl
et b @ inberesdy basrd nilieni, nepeemisn
e iy ey Deii ndsskday

1 FWHE

mwrErgn, iehebing Mslosr

Challanges:
Crsals resilienl aratbase s and inbraslielms
wpiama wing ateanrad bulldlag b haalagier

Dearveicy reav sbrascrd conrmetan manu b and e
cwmr esnpcrisl kedBper. @wl =l dvaking
B i g

- e ke b pemsl amld vee retrria b ared

B Pk s Tl T AL b el e Sl e Wl
st hameh. Trae”
By e ek whech dloar [ el -Rame ol
Lrupe mel wrmera vl deuil b oegdeal

Saappail Woncluiil il is wilh aflaitive
ner-abrharn] mBEEsERL 50 wF aae b ba bl
echredgy maw = sppned B appegrie eesirenasl
Bedigaiinn mmrasme b bty bl o e A nd g

ER e b o -clorm wkogiral wred peedogeoal s
{rmemniy plaaeeg deben deasl Droeigeed o
vy -irae @5l ey

‘Ouantily Yhe rmapelery barsfils of dienler

L e L L L e
wlirg i TS K G iR ks e
dermarisr Aun s
FRIPLId o B PR ik
morwl er prk
Eabahis s Al i9 erpa el 13 el Sriark ek
e viralby, e imangdble el Eelimet impees sl e
Wt | b Wwsbal

T e s e (rallergs, Lie bollownry by remsath
e e berkgy grorira aise el

Koy rasamrch regElemenin s oo bnraiei i
dew by masicling vl reoeporg ipees of co-
rHin e asd ryedh L g Bga i infredage &

rp s devs opren of srss: Tl i ]
I pisgmod b s g 0 B TR ]

]
wirci guiing rrverreay o idings, edpm, B
L N TR T T P N PPPPSR P o |
oghn o] TRETETT T EER

wal gk wl e i il gl b




95

Grand Challenge 4

Recognize and Reduce
Vulmerability of Inlerdependent
Critbeal Imfrastrctsre,
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Grand Challenge 5

Aszess Disasier Resilienoe
Usimg Standard Methods.
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Grand Challenge 6

Promote Risk-Wise Behavior.
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Conclusion
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Appendix A: Research Requirements
and Technology Investments by Hazard
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Attachment 5

Grand Challenges

for Disaster Reduction

A Report of the
Subcommillee on Disaster Reduchon
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BIOGRAPHY FOR SHARON L. HAYS

Dr. Sharon L. Hays was confirmed by the Senate as Associate Director of the Of-
fice of Science and Technology Policy (OSTP) in the Executive Office of the Presi-
dent in late September, 2006. In this role, she serves as the OSTP Director’s Deputy
for Science. Dr. Hays has been at OSTP since mid-2002, serving first in OSTP’s
Technology Division, and later as the Chief of Staff.

Before coming to OSTP, Dr. Hays was the Staff Director of the Subcommittee on
Research of the U.S. House of Representatives’ Committee on Science from the be-
ginning of the 107th Congress until August 2002. Prior to her promotion to Staff
Director, Dr. Hays worked as a professional staff member, first for the Basic Re-
search Subcommittee and subsequently for the Subcommittee on Space and Aero-
nautics. She first joined the Science Committee’s staff in mid-1999.

Dr. Hays served as an American Association for the Advancement of Science Con-
gressional Science Fellow in the office of Representative Vernon Ehlers between
1997 and 1999. She worked on a Science Committee project assigned to Dr. Ehlers
by then-Speaker Newt Gingrich and former Science Committee Chairman F. James
Sensenbrenner: to outline an updated science policy for the Nation. That effort cul-
minated in a comprehensive Science Committee report entitled Unlocking Our Fu-
ture: Toward a New National Science Policy.

Before coming to Capitol Hill, Dr. Hays worked as a research assistant at the
University of Southern California and then attended graduate school in bio-
chemistry at Stanford University, where she studied in the laboratory of Nobel Lau-
reate Paul Berg and received her Ph.D. in 1997. Dr. Hays also holds a B.A. in Mo-
lecular Biology from the University of California, Berkeley.

Dr. Hays lives with her husband in Virginia, where she volunteers as a dog han-
dler for wilderness search and rescue efforts.

Chairman WuU. Thank you, Dr. Hays. Dr. Levitan, please proceed.

STATEMENT OF DR. MARC L. LEVITAN, DIRECTOR, LOUISIANA
STATE UNIVERSITY HURRICANE CENTER; CHARLES P. SIESS,
JR. ASSOCIATE PROFESSOR, DEPARTMENT OF CIVIL AND
ENVIRONMENTAL ENGINEERING, LOUISIANA STATE UNI-
VERSITY

Dr. LEVITAN. Good morning. Mr. Chairman and Members of the
Subcommittee, I appreciate the opportunity to discuss with you
today the impacts of windstorms.

I was asked to provide some input on several questions address-
ing the vulnerability of the built environment, and how that is
changing research needs and windstorm hazard mitigation, rec-
ommended changes in the wind program, and technology transfer
challenges.

And as mentioned in the opening statements, this year has al-
ready proven to be one of the deadliest tornado seasons in recent
years. Certainly, our hurricane experience, as we have seen in just
the past few years, seven of the 13 costliest hurricanes in U.S. his-
tory have occurred in just the past few years, and that trend is con-
tinuing as the population continues to move to coastal areas, as in-
creasing urbanization occurs, and so, those trends, at the moment,
while there is some positive development going on, those trends for
increased damage are, unfortunately, continuing.

In terms of research needs, I point out, I think what are several
key opportunities for making step change improvements, in terms
of some of the longer-term activities. Understanding the wind envi-
ronment of land-falling hurricanes, as we have Hurricane Dolly
today making landfall in Texas. Some of my colleagues from Texas
Tech University are out with instruments, similar to those pictured
on the slide, making measurements of windstorms. We really don’t
understand what happens in the wind environment down near the
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ground level when the storms make landfall, and that is obviously
where it affects buildings and bridges and people and things. So,
that is where we need to understand that.

Computational wind engineering is an area that needs study that
provides the idea that you ultimately could get a wind tunnel on
your desktop, a virtual wind tunnel, where you can use new tech-
nology to study the effects of the wind for, in the design sense, on
the building, without having to do the complexities of wind tunnel
testing, or the simplifications required by codes.

Windstorm damage using remote sensing. In the last few years,
as remote sensing capabilities have been improved, or commercially
available, where you can very clearly see individual buildings, and
the roof, et cetera. That provides enough level information where
we could potentially get very rapid and automated damage assess-
ments over large scales when we have these major disasters.

Performance-based design for windstorms—that is a technology
in its infancy where building owners and architects and engineers
would sit down at the beginning of a project, and say what is the
specific performance objectives for a building, and how would I
reach that. So, if I wanted a building that had no damage at all
in a Category 3 hurricane, and on a Category 4 or 5, you could sus-
tain some damage, but still be operable or reparable, the idea is
you would set the design criteria so you would have a specific per-
formance in mind for various objectives, and that technology is just
in its infancy.

And finally, retrofit technologies for the existing building, since
that, we have—old building code changes, and advances in the
technology for new construction are wonderful, but we have so
much investment in our existing infrastructure, so significant
changes are needed there.

In terms of the research priorities, there is a large existing body
of knowledge, and it has yet to, much of it has not been incor-
porated into building codes and standards, and so the initial
prioritization, I believe, should be to focus in the first few years
more on applied research and tech transfer for the work that is al-
ready out there, and then transitioning into more, funding later on
into more of the basic research ideas that I just mentioned.

In terms of the changes to the wind program, I think it would
be appropriate for NIST to become the lead agency. They have par-
allels to the National Earthquake Hazard Reduction Program,
which they are leading, and significant expertise and experience in
windstorm mitigation. And certainly, to finally form the inter-
agency working group, and in terms of funding authorizations lev-
els, to at least keep those consistent with the authorization levels
in the existing program.

In terms of the technology transfer challenges, several of these
are to use the existing research to develop new methods for assess-
ment and design of buildings. The next two highlighted in red
there, incorporating research into building codes and standards,
and developing design guides and software tools. Those, I think,
are the real opportunities for very rapid improvements right now,
with a small investment in technology transfer, to use the existing
research to improve the building codes very quickly.
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Developing textbooks and curricular material for instructors, in-
corporating wind mitigation into curricula. So, some of these chal-
lenges on this slide indicate some that are not particularly, only de-
pendent on funding, but they have several other criteria, in terms
of education and training of construction and tradespeople, adop-
tion and enforcement of codes is a critical challenge. It is only,
again, partly dependent on funding. And then, education and train-
ing in a broader sense are critical for the public.

So, with the closing remarks, I would just say that the wind-
storm impacts on the U.S. are continuing to increase, and the Wind
Program is really the best opportunity to provide a change in that
trend, and really has the opportunity to provide a step change in-
crease in the hazard mitigation opportunities, and really, the co-
ordination activities between the various efforts that are even un-
derway, are really a way to multiply the effectiveness of the exist-
ing and new activities. So, reauthorization, I think, is a critical
step forward.

Thank you.

[The prepared statement of Dr. Levitan follows:]

PREPARED STATEMENT OF MARC L. LEVITAN

1. Introduction

Mr. Chairman and Members of the Subcommittee, my name is Marc Levitan and
I appreciate the opportunity to address you this morning. I am Director of the Lou-
isiana State University Hurricane Center and the Charles P. Siess, Jr. Associate
Professor of Civil and Environmental Engineering at Louisiana State University. I
am also the immediate past-President of the American Association for Wind Engi-
neering (AAWE), and a member of the American Society of Civil Engineers (ASCE).
I am appearing today on behalf of the Louisiana State University Hurricane Center,
AAWE, and ASCE.

Louisiana State University is the flagship institution of the state, classified by the
Carnegie Foundation as a Doctoral/Research-Extensive University. The university
has a long history of research in hurricanes, coastal sciences and engineering. The
LSU Hurricane Center was founded and approved by the Louisiana Board of Re-
gents in the year 2000 to provide a focal point for this work, with a mission to ad-
vance the state-of-knowledge of hurricanes and their impacts on the natural, built
and human environments, to stimulate interdisciplinary and collaborative research
activities, to transfer new knowledge and technology to students and professionals
in concerned disciplines, and to assist the state, the Nation, and world in solving
hurricane-related problems. The study of wind effects on the built infrastructure
and wind damage mitigation is one of the main focus areas of the LSU Hurricane
Center, including: wind tunnel studies for wind effects on buildings, industrial
structures and bridges; techniques for hurricane and tornado shelter assessment;
evacuation and sheltering decision support tools; wind damage investigations; and
participation in development of national wind loading codes and standards.

The American Association for Wind Engineering (AAWE) was originally estab-
lished as the Wind Engineering Research Council in 1966 to promote and dissemi-
nate technical information in the research community. In 1983 the name was
changed to American Association for Wind Engineering and incorporated as a non-
profit professional organization. The multi-disciplinary field of wind engineering
considers problems related to wind and associated water loads and penetrations for
buildings and structures, societal impact of winds, hurricane and tornado risk as-
sessment, cost-benefit analysis, codes and standards, dispersion of urban and indus-
trial pollution, wind energy and urban aerodynamics.

The American Society of Civil Engineers ASCE, founded in 1852, is the country’s
oldest national civil engineering organization representing more than 140,000 civil
engineers in private practice, government, industry and academia dedicated to the
advancement of the science and profession of civil engineering. ASCE is a 501(c) (3)
non-profit educational and professional society. ASCE is an American National
Standards Institute (ANSI)-approved standards developer and publisher of the Min-
imum Design Loads for Buildings and other Structures (ASCE-7), which is ref-
erenced in the Nation’s major model building codes. As part of the ASCE-7 docu-
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ment, engineers are provided guidance in estimating the loads resulting from wind
effects on structures. Thus, ASCE is at the forefront in the development of new in-
formation for engineers regarding wind and is in a unique position to comment on
the status quo and our needs for the future.

2. Vulnerability of U.S. Built Environment—and its Occupants—to Wind-
storm Hazards

As well documented in recent years, the damage and destruction caused by wind-
storms in the U.S. has continued to rise dramatically. According to the National
Oceanographic and Atmospheric Administration, 2008 could be a record setting year
for tornado deaths.

This year may set records for tornadoes and tornado-related deaths. . .. “It is
only the third time since the 1974 super tornado outbreak that there have been
more than 100 tornado-related deaths during a single tornado season in the
U.S.,” added Harold Brooks, a research meteorologist at NOAA’s National Severe
Storms Laboratory also in Norman. “In 1998 and 1984 there were 132 and 122
tornado-related deaths, respectively—2008 will likely equal or exceed that
record.” (NOAA, 2008).

In just the past few years, the country has experienced an unprecedented level
of damage due to landfalling hurricanes.

It is of note that the 2004 and 2005 hurricane seasons produced seven out of the
nine costliest systems ever to affect the United States. (Blake et al., 2007).

The combined cost of those seven storms was approximately $160 Billion dollars.
Even after adjusting for inflation, the 2004—2005 hurricane seasons account for four
of the top five costliest hurricanes in history.

The trends for rising damage are due in part to increasing population, urbaniza-
tion, movement of population to areas more prone to severe windstorms, and cyclical
trends in storm activity levels. While recent investigations have shown that build-
ings designed and constructed in accordance with the latest building codes and
standards perform much better than earlier buildings in extreme winds (e.g., Gurley
et al., 2006; Building Code Compliance Office, 2006), they still experienced signifi-
cant damage from wind and wind-driven rain. Furthermore, since adoption of new
building codes only impacts future new construction and major renovations—it will
take decades before the majority of buildings in the U.S. would even get this benefit,
and that assumes much more widespread education of design professionals in wind-
storm hazard mitigation and more widespread adoption and enforcement of the
lastest codes and standards. Without significant improvements in technologies and
products for retrofitting existing buildings, the windstorm vulnerability of the ma-
jority of the current building inventory will remain static.

3. Research Needed to Facilitate Wind Damage Mitigation

Basic and Applied Research Needed to Facilitate Mitigation for New and Existing
Buildings
A number of recent publications have discussed big picture research needs related
to windstorm hazard mitigation. Rather than revisiting those topics, this section will
focus on discussion of several of the most important specific research questions and
opportunities, those that have the potential to ultimately provide a significantly ad-
vance in windstorm hazard mitigation.

Wind Environment of Landfalling Hurricanes: Comparatively little is known
about wind transitions from water to land and the mechanisms which cause lo-
calized higher intensity winds. Developing a greater understanding of these
phenomena will lead to better estimates of maximum hurricane wind speeds,
velocity profiles, and turbulence characteristics needed for building design.

Computational Wind Engineering: This technology offers the promise of a ‘wind
tunnel on a computer,” where details of a building and surrounding structures
and terrain could all be modeled in a computational environment to provide in-
formation on wind loads and, when coupled with structural analysis programs,
the response of the structure to different wind conditions.

Windstorm Damage Assessment Using Remote Sensing: This technology could
potentially provide rapid and consistent damage estimates over entire wind-
storm impacted areas, with applications to rapid response and recovery oper-
aicions, building performance observations, and validation data for damage mod-
els.
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Performance-Based Design for Windstorm Hazards: Current wind load design
procedures are somewhat prescriptive in that the building performance objec-
tives are not clearly defined. The next generation of procedures is for a facility
owner to identify what performance level (e.g., no damage and building is fully
operational, significant damage requiring evacuation of the building but repair-
able) is desired for different probability windstorm events and designing the fa-
cility accordingly.

Retrofit Technologies for Wind Resistance: Although it is much easier to build
wind resistance into new construction, the country has an enormous investment
in existing building stock. Technologies for cost-effective retrofits to improve
windstorm resistance of these buildings should be an important focus of any
new research program.

Balance Between Long-Term and Short-Term Priorities

The National Windstorm Impact Reduction Program Act of 2004 (P.L. 108-360)
identifies three primary program components:

1. Understanding of Windstorms
2. Windstorm Impact Assessment
3. Windstorm Impact Reduction

In principle, the short-term priorities should be those activities that have the
quickest payoff and are the most cost effective. There is a large body of research
findings available right now that has not yet been translated into practical applica-
tions. The very applied research and technology transfer activities that primarily
support the third program component of Windstorm Impact Reduction should there-
fore be given the highest initial priority. Section 5 of this Statement summarizes
the main tasks required for technology transfer. Tasks 2 and 3 in that section
(translation of research into improved codes and standards and design tools) will
provide the most immediate returns and should have the highest initial priority.
The more basic research activities, such as those discussed in the previous section,
will really advance the state of knowledge and should be the focus of longer-term
priorities. They should not be ignored from the start, but rather begun at a com-
paratively lower level and then ramped up over time.

Private Industry Research

The fragmented nature of the entire built infrastructure design and construction
industry effectively precludes any industry-funded basic research, as opposed to in-
dustries like electronics, aircraft or automobile manufacturing that are dominated
by a small number of global-scale corporations that must make significant basic and
applied research investments to remain competitive. The modest amount of industry
funding applied to wind hazard mitigation has been very applied in nature. It has
created important new products and services and helped transform a few industries,
but these changes generally occurred only when driven by advances in building
codes and standards.

Private industry research in wind hazard mitigation has primarily taken place in
the arena of product-oriented research and development, particularly in the area of
products to protect building openings from windborne debris. Building code changes
in Florida after Hurricane Andrew created a new market, initiating development of
products to meet the impact testing requirements of that code. The most notable ef-
fect was the introduction of many new types of impact resistant windows, shutters,
and screens. Significant product-oriented research and development has also taken
place for wind and debris impact resistant doors, garage doors, wall systems, roof
systems, and wall and roof anchoring and bracing systems. The market for all of
these products has continued to expand in recent years, as more coastal areas in
other states have begun to adopt and (to a lesser extent) enforce building codes that
require higher wind loads and in some cases, debris impact protection.

Following several devastating tornadoes in the Midwest U.S. in the late 1990’s
and the well-publicized devastation caused by the Oklahoma City Tornado in May
1999, the Federal Emergency Management Agency published two milestone reports
that provided guidance for design and construction of residential and community
storm shelters (FEMA, 1999; FEMA, 2000). These documents, along with the Na-
tional Storm Shelter Association’s publication of an industry standard (NSSA, 2001),
helped spur a significant product-oriented research and development for tornado
shelters and helped create a market for products designed and tested to meet these
technical criteria, which provided a major step forward for the fledgling storm shel-
ter industry.
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Private industry has also made significant advances in a few other areas as well,
including: wind hazard, vulnerability, and risk assessment; wind loss estimation
techniques, and wind tunnel testing.

4. National Windstorm Impact Reduction Program Implementation

Implementation and Funding of NWIRP

The National Windstorm Impact Reduction Program (NWIRP) was created
through the National Windstorm Impact Reduction Program Act of 2004 (P.L. 108—
360). The objective of the NWIRP is to achieve measurable reductions in losses of
life and property due to windstorms. The objective is to be reached through a coordi-
nated, federally-led effort to first, assess and prioritize research, technology transfer,
and education needs, and second, to conduct wind hazard mitigation activities in
context of the overall objectives of the Program.

Unfortunately, funding for the NWIRP was never appropriated, so little has been
achieved towards meeting the program objectives. The federal agencies involved in
the program (NSF, FEMA, NIST, and NOAA) report that they have undertaken a
modest level of activities in areas related to or consistent with the aims of the
NWIRP. However, given funding constraints, the overarching planning and coordi-
nation activities are still missing and the agencies have not been able to signifi-
cantly increase their level of wind hazard mitigation activities as authorized by the

NWIRP

Recommended Changes to NWIRP Legislation

As coordination of NWIRP activities is critical to maximizing the effectiveness of
the existing and proposed wind hazard mitigation efforts, the National Institute
of Standards and Technology (NIST) should be designated as the lead agen-
cy. The NWIRP has strong parallels to the successful National Earthquake Hazards
Reduction Program (NEHRP), for which NIST is the lead agency. Additionally, the
topic area and the required mix of basic and applied research and technology trans-
fer activities makes NIST the logical choice. They have significant expertise and ex-
perience in wind engineering research and technology transfer and research pro-
gram management.

The continued escalation of loss of life and property due to windstorms, with sev-
eral records being set in just the 2004-2008 time period, highlights that NWIRP is
needed now more than ever. Authorized funding levels for the first year of the
Program should therefore be at least consistent with the currently author-
ized amounts. Funding should ramp up significantly in the following years,
as initial planning and prioritization activities are completed and funding of wind
hazard mitigation project activities can most effectively expand.

5. Challenges of Transferring Research Results from the Laboratory into
Practice
The challenges of transferring windstorm damage mitigation findings are numer-
ous, but many can be addressed comparatively easily if adequate funding is pro-
vided. Others include tough hurdles unrelated to financial resources. The main tech-
nology transfer tasks are summarized in the following list.

1. Using basic research findings to create new assessment, analysis, and de-
sign procedures for building components, systems, and entire structures

2. Incorporating wind engineering research findings into building codes and
standards

3. Developing wind design guides, software tools, and other products for prac-
ticing professionals

4. Developing textbooks and other materials for use in undergraduate and
graduate education in the fields of engineering, architecture, construction,
and building science

5. Incorporating windstorm hazard mitigation into engineering, architecture,
construction, and building science curricula

. Education and training of building construction tradespeople and laborers
. Adoption of strong and current building codes by municipalities and states
. Enforcement of building codes

. Education and training of persons working in the fields of insurance, real
estate, mortgage lending, emergency management, and elected and ap-
pointed officials

10. Consumer education

© 003>
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Tasks 1-4 are reasonably straightforward and progress is primarily dependent on
availability of funding. Incorporation of windstorm hazard mitigation into the formal
educational programs of design professionals (Task 5) will be made easier by the re-
sults of tasks 2—4, but still faces two hurdles. Most of the professors are not knowl-
edgeable in this field, and the current trend at universities is for cutting the number
of credit hours required for degrees, making it more difficult to add new material.
These challenges must however be met if we are to begin graduating design profes-
sionals who understand the theory and practice of windstorm hazard mitigation.
Education and training of tradespeople and laborers (Task 6) on how to install crit-
ical components such as wind bracing or roofing shingles or hurricane shutters is
obviously important but difficult in an industry where there is a transient workforce
that often has language barriers.

Adoption of building codes is often a political hot potato. In recent years some
states and municipalities have adopted strong model building codes but stripped out
the windborne debris protection requirements in coastal areas, gutting one of the
most critical components of the code. There are still many areas of the country that
have not adopted building codes or their codes are very outdated. Enforcement is
even more problematical, particularly for rural and poorer municipalities where
funding and training of building department staff is often inadequate.

Tasks 9 and 10 are critical in order to develop public understanding of the need
for and benefits of windstorm hazard mitigation through building codes and code
plus alternatives. The areas that have experienced repeated devastating wind-
storms, such as South Florida and Oklahoma City, seem to have built a higher level
of public awareness of these issues and understand that building code adoption and
enforcement have direct implications for life safety, property damage, cost of con-
struction, cost and availability of insurance, and resale value. Windstorm related re-
search, building code changes, and insurance are front page news in those commu-
nities. It’'s much more difficult to raise significant awareness of these issues in com-
munities that have not had a wind-related disaster in recent years.

6. Closing Remarks

The unparalleled devastation in the U.S. caused by windstorms in just the last
four years, with damage costs approaching $200 billion, makes it clear that some-
thing must be done. The funding levels authorized in the existing NWIRP ($25 mil-
lion per year) are trivial with respect to the average damage costs per year. If the
program were to produce even the smallest of improvements in wind hazard mitiga-
tion, the NWIRP would pay for itself many times over. A fully-funded NWIRP would
in actuality provide a step change improvement in wind damage reduction, which
would over time significantly reduce the U.S. vulnerability to severe windstorms.

Reauthorization of the National Windstorm Impact Reduction Program is a crit-
ical step in the process, but ultimately of little value unless funds are appropriated
to make the Program a reality. As annualized windstorm costs continue to sky-
rocket, this country can no longer afford to ignore the problem. An investment must
be made in windstorm hazard mitigation and the National Windstorm Impact Re-
duction Program is the way to get it done.

7. References

Blake, E. Rappaport, E., and Landsea, C. (2007). The Deadliest, Costliest, and Most
Intense United States Tropical Cyclones from 1851 to 2006 (and Other Fre-
quently Requested Hurricane Facts), NOAA Technical Memorandum NWS TPC—
5, National Hurricane Center, Miami, FL.

Building Code Compliance Office (2006). Post Hurricane Wilma Progress Assessment,
Miami-Dade County Building Code Compliance Office, April 2006.

FEMA (1999). Taking Shelter From the Storm: Building a Safe Room Inside Your
House, FEMA 320, Second Edition, Federal Emergency Management Agency,
Washington, DC.

FEMA (2000). Design and Construction Guidance for Community Shelters, FEMA
361, Federal Emergency Management Agency, Washington, DC.

Gurley, K., Davis, R., Ferrera, S-P., Burton, J., Masters, F., Reinhold, T. and
Abdullah, M. (2006). Post 2004 Hurricane Field Survey—an Evaluation of the
Relative Performance of the Standard Building Code and the Florida Building
Code, 2006 ASCE Structures Congress, St. Louis.

NOAA (2008). Early and Intense Tornado Season Could Be Record, http://
www.noaanews.noaa.gov / stories2008 / 20080604 _tornado.html, posted June 13,
2008.



128

NSSA (2001). National Storm Shelter Association Standard for the Design, Construc-
tion, and Performance of Storm Shelters, National Storm Shelter Association,
Lubbock, TX, April 12, 2001.

Hearing on
MNational Windstorm Impact Reduction Program.
Strengthening Windstorm Hazard Mitigation

Dr. Mare L. Levitan
Direclor, LELI Huricane Cerer.
Chares P. Siess, Jr, Profassor
Azsodaie Professor of Chil and Environmerrial Engineering
Loulsiana State Linkversity

Cn Befudl ol
LS Hurricana Canger
Armenican Asaodiaban or Wind Engnesing
Amencen Socaty of Tl Engnaars

H3LNID INVIIHENH NS

Overview

Vulnerability of US Built Environment to
Windstorms

Research Needs in Windstorm Hazard
Mitigation

NWIRP Recommended Changes
Technology Transfer Challenges



129

US Vulnerability to Windstorms

Windstorm damage
costs escalating

2008 one of deadliest
tornado seasons

'"Costs' are much more
than casualty figures and
direct dollar figures

Negative impacts on

- Milions of families

— Whole communitias
destroyed

— Energy Sacurity of the
Maticn

Cosliesl S Hurfcanes (2006 Dolars)|

==,

I Faarini |LAMEFL) D00 a8
F Anonew [FLLA| 1987 48
a Wil L I i |
a Ehariey (FL) FattiE] L}
[} W (RLFL) it ] 1]
[ Huga {8C) 1583 ia
7 Agned (FLAE S| 1972 12
8 Bty (FLLAY 1965 12
a Rits [LATH) s "
1] Camili (MELGNA] 1969 n
1 Firaasii [FL| ot L1]
2 Dz (ME LS| 1958 L]
-] Juinds [FiL) I ]
[ Zmare - NOAAL

Research Needs

Wind Environment of
Landfalling Humcanes

Computational Wind
Engineering

— "Wind tunnel on a computer

Windstorm Damage

Assessment Using Remote

Sensing

Performance-Based Design

far Windstorm Hazards

Retrafit Technologies for

Wind Resistance




130

Research Priorities

« Existing body of research knowledge that
has not yet been incorporated into building
codes, standards, and design and
construction practices

= |nitial prioritization to applied research and
tech transfer
— Provides most immediate results

« Ramp up basic research funding

NWIRP

« NIST should become lead agency
— Program has parallels to NEHRF

— Expertise and experience in windstorm
mitigation research

« Form Interagency Working Group and
Mational Advisory Committee

» Funding Authorizations
— |nitially consistent with current levels

— Ramp up over time as research capacity
increases
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Technology Transfer Challenges
Progress Primarily Dependant on Funding

Using research findings to create new
assessment, analysis, and design procedures
far building components, systems, and entire
structures

Incorporating research into building codes and
standards

Developing design guides, software tools, and
other products for practicing professionals
Developing textbooks and curricular materials
far engineering, architecture, construction, and
building science

Technology Transfer Challenges
Progress Onby Partialy Dependent on Funding

Incorporating wind mitigation into engineering,
architecture, construction, and building science
curricula

Educationftraining of construction tradespeople
and laborers

Adoption of strong and current building codes
by municipalities and states

Enfercement of building codes
Education/training for insurance, real estate,
mortgage lending, emergency management,
and elected and appointed officials
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Closing Remarks

« Windstorm impacts on LS society continue to
incregase

« NWIRP is best opportunity to change trend
— will provide step change improvement in hazard
migitation
« Coordination of research/itech transfer efforts
multiplies effectiveness of existing and new
activities

+ Reauthorization of NWIRP critical step
ferward

» Follow up with Appropriations
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Chairman Wu. Thank you, Dr. Levitan. Ms. Chapman-Hender-
son, please proceed.

STATEMENT OF MS. LESLIE CHAPMAN-HENDERSON, PRESI-
DENT AND CEO, FEDERAL ALLIANCE FOR SAFE HOME, INC.—
FLASHO

Ms. CHAPMAN-HENDERSON. Thank you, Mr. Chairman and Com-
mittee Members.

My name is Leslie Chapman-Henderson, and I am here today
representing the Federal Alliance for Safe Homes. We are a part-
nership of more than 100 public, private, and nonprofit organiza-
tions and leaders who have dedicated the past 10 years to making
America a more disaster-resistant nation. Our mission is to
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“strengthen homes and safeguard families” from disasters of all
kinds, including earthquakes, floods, hail, hurricanes, lightning,
tornadoes, and wildfire.

We view our work as part of a larger social movement to estab-
lish disaster safety as a public value in this country. Our goal is
to create widespread homeowner demand for safer, better built
homes, much like the highway safety movement, which succeeded
in creating American demand for safe, well-built vehicles. Just as
the highway safety movement has saved lives on our roads, the dis-
aster safety movement can and does save lives, homes, and build-
ings in catastrophic events. We believe that the United States built
environment is highly vulnerable to windstorm hazards, and that
is increasing.

We perceive that the greatest challenge in strengthening new or
existing buildings is a lack of information, and a lack of knowledge
transfer between the many stakeholders that need to understand
windstorm prevention options. After hurricanes and tornadoes, we
frequently meet homeowners who are very frustrated to learn that
a mere handful of additional nails may have made a difference in
keeping their roof in place.

We believe that one of the best means of solving this problem is
to put in place a system of state-of-the-art, consistently enforced,
model building codes that incorporate all research findings on a
timely basis, but these have to be put in place before windstorms
strike. This would overcome the often lost opportunity to rebuild
damaged communities in a stronger way, because improving codes
after the storm can happen too late to affect the quality of the new
built environment.

If we rebuild without the advantage of new techniques and miti-
gation, we perpetuate a cycle of build, destroy, rebuild, that our or-
ganization and movement is working to break. We have found that
effective mechanisms for convincing stakeholders to adopt wind
mitigation measures include a combination of public awareness,
market demand, innovative mitigation programs, model codes, pro-
fessional education and, of course, research.

A few innovative model programs are the My Safe Florida Home
and South Carolina Safe Home Initiatives. These programs provide
wind mitigation home inspections and matching grants for home
hardening and retrofitting. These efforts help homeowners under-
stand the relative strengths and weaknesses of their homes by as-
signing a ranking on a one to 100 scale. They then provide match-
ing funds to help offset the costs of retrofitting or hardening.

Understanding and communicating the linkage between strong
buildings and sound economics is a powerful public motivator as
well. Let us take Texas, for example, in light of what has happened
there in the last 48 hours. Catastrophe models tell us that the av-
erage annual expected insured losses from hurricanes for single
family homes in Texas are approximately $932 million per year, or
nearly $1 billion. If we could retrofit the entire stock of homes
there, using modern building codes, that loss expectation would
drop by 40 percent, to $562 million. Moreover, if we rebuilt the en-
tire housing stock to a slightly code plus standard, that annual ex-
pected loss would drop 78 percent to $206 million per year.
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Another key area of improvement in building practices that we
support, of course, is to increase funding for research and innova-
tion. We need to better understand how and why buildings survive
or fail in windstorms, and our academic partners still do not have
all the answers. We believe that FEMA and the National Weather
Service do an excellent job of communicating the importance of
mitigation as a priority. However, by its nature, the information
has to be delivered at the State, and especially at the local level.

We strongly urge you—we strongly support the National Wind-
storm Impact Reduction Program, and strongly encourage the reau-
thorization, with investment of additional resources. We believe the
three most important areas to emphasize include activities to en-
hance the understanding of windstorm research, development of
improved outreach and implementation mechanisms, and outreach
and information dissemination related to cost-effective and afford-
able construction techniques to all audiences. With regard to imple-
mentation, we believe that the program should establish a singular
guiding principle to ensure that program outcomes and discoveries
are widely shared with the general public.

I want to thank you for the opportunity to join you today, for all
you are doing to help protect Americans from the devastating ef-
fects of windstorms, and for helping homeowners in this country
understand that luck should not be their first line of defense when
they confront natural disaster threats.

[The prepared statement of Ms. Chapman-Henderson follows:]

PREPARED STATEMENT OF LESLIE CHAPMAN-HENDERSON

Introduction

Thank you Mr. Chairman and Committee Members.

My name is Leslie Chapman-Henderson and I am here today representing the
Federal Alliance for Safe Homes. We are a partnership of more than 100 public, pri-
vate and nonprofit organizations and leaders who have dedicated the past ten years
to making America a more disaster-resistant nation. Our mission is to “strengthen
homes and safeguard families” from disasters of all kinds, including earthquakes,
floods, hail, hurricanes, lightning, tornadoes and wildfires.

The Federal Alliance for Safe Homes helps reduce impacts from catastrophic
losses like windstorms by providing the public with accurate and timely information
on how to make homes more disaster-resistant—either at the time of construction
or with post-construction hardening or retrofitting techniques. We want consumers
to understand that they can protect their property, and “luck” is not their best tool
when they confront natural disaster threats.

We view our work as part of a larger social movement to establish disaster safety
as a public value in this country. This is a movement that supports a built environ-
ment strong enough to reasonably resist and survive natural disaster threats. We
specifically focus on mitigation and the collective work undertaken beforehand to
prevent or lessen impacts of hurricanes and other threats.

Our goal is to create widespread homeowner demand for safer, better-built homes.
We modeled this approach after the highway safety movement, which succeeded in
creating American demand for safe, well-built vehicles with seat belts and air bags.
Just as the highway safety movement has saved lives on our roads, the disaster
safety movement will reduce losses from catastrophic events. We recognize the fol-
lowing elements as essential to the establishment of the disaster safety movement:

¢ Building codes that are enacted and enforced

O Applied to new construction, rehabilitated construction and restored con-
struction

¢ Financial incentives
O Including banking, insurance, real estate, tax

« Mitigation public policy
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O Inspection and matching grant programs

¢ Public awareness
¢ Professional education
O Architecture, construction, engineering

¢ Research and innovation

Our typical activities include public awareness campaigns featuring free resource
and referral services through a toll-free telephone hotline and the wwuw.flash.org
website, integrated multi-media campaigns, professional education programs and ex-
tensive public outreach. Below is a sampling of our initiatives:

¢ Blueprint for Safety(]—An award-winning curriculum for contractors, design
professionals and home inspectors featuring training on disaster-resistant
construction techniques. Blueprint recommendations are referenced as the
basis for mitigation policies and programs enacted in several states, including
Florida, Louisiana, Mississippi and South Carolina.

e The Tale of Two Houses—A motivational video story of two neighboring fami-
lies and homes affected by 2004’s Hurricane Charley that demonstrates dra-
matically different building performance and outcomes based on the different
building practices used. The Tale of Two Houses program inspired a season
of nationally syndicated television shows and joint work with home improve-
ment guru Bob Vila.

e Turn Around—Don’t Drown—A jointly owned public awareness life safety
campaign with the National Weather Service that helps raise awareness of
the risks associated with walking or driving into moving water. The slogan
is in widespread use by broadcast meteorologists, forecasters and others. Out-
door advertising campaigns are focused at the State level and are in place in
Florida, Nevada, Texas and other states.

e StormStruck: A Tale of Two Homes™ ... presented by the Federal Alliance
for Safe Homes—StormStruck is an interactive “edu-tainment” experience
that will open in late summer of 2008 at Epcot at the Walt Disney World Re-
sort in Florida. The high tech simulated storm experience will combine fun
with game-based learning to provide more than four million annual guests to
Epcot with information on how to protect their homes and families from se-
vere weather.

While our organizational focus is solely on residential structures, my comments
today will be relevant for some aspects of commercial structures as well.

Commentary/Response to Committee Questions

Question #1—How vulnerable is the U.S. built environment—and its occu-
pants—to windstorm hazards? Has this vulnerability increased or de-
creased in recent years?

We believe that the U.S. built environment is highly vulnerable to windstorm haz-
ards, and the vulnerability is increasing. There are various ways to characterize the
level and demonstrate the increase, including:

A) Coastal Population Growth. According to the U.S. Census Bureau, as of July
1, 2007, 35.3 million people lived in areas of the United States most threat-
ened by hurricanes.! These areas are defined as the coastal portions of
Texas through North Carolina and represent approximately 12 percent of
the U.S. population. This figure represents an increase from the 1950 level
of 10.2 million, which represented seven percent of the U.S. population.
Florida alone represents six percent of the current coastal population.

Three of the 20 most populous metro areas from 2006 to 2007 were within
Atlantic or Gulf coastal areas from North Carolina to Texas.2 These areas
are:

¢ Houston-Baytown-Sugar Land, Texas (sixth)

e Miami-Fort Lauderdale-Miami Beach, Fla. (seventh)

¢ Tampa-St. Petersburg-Clearwater, Fla. (19th)

1Source: Population Estimates http:/ /www.census.gov | popest | estimates.php
2 Source: http:/ |www.census.gov | Press-release | www [ releases [ archives | population /
011671.html
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Note: Coastal counties include those with at least 15 percent of their
total land area within the Nation’s coastal watershed.3

B) Historic Losses* (United States). Disaster losses tell a compelling picture of
our economic and societal vulnerability to windstorms. From 1987 to 2006
the inflation-adjusted, insured losses break down as follows:

» $297.3 billion—total disaster losses

» $137.7 billion, or 46.3 percent—tropical cyclone losses

» $77.3 billion, or 26 percent—tornado losses

» $19.1 billion, or 6.4 percent—earthquake losses

Seven of the 10 most expensive hurricanes in U.S. history occurred between
August 2004 and October 2005.

Today’s Insured Values (Sample: Florida).

¢ 4.5 million single family homes

» $1.8 trillion in residential property

* $1.0 trillion in commercial property

C

~

D

~

Coastal Construction (Sample: Galveston, Texas).

* More than $2.3 billion in residential, commercial and public construction
was underway in 20075

e More than 6,500 residential units under construction

¢ Mostly condos, including towers up to 27 stories high

¢ One Centex Homes development—2,300 condos and houses on 1,000 acres
* Galveston is the site of the deadliest natural disaster in U.S. history

At least 8,000 people were killed in a 1900 hurricane

¢ 3,600 homes were destroyed

The current seawall in Galveston is only 15.6 ft. high; Katrina’s storm surge
was nearly 30 feet. Insured losses today from a repeat of the 1900 storm
would exceed $21 billion, and it would become the 3rd most expensive hurri-
cane in U.S. history (after Katrina and Andrew).

E) Attributes of the Built Environment. Vulnerability will continue to increase
due to a variety of economic and other factors, including the aging of our
built environment, the percentage of the built environment constructed
without use of model building codes, and the increased cost of new construc-
tion.

Question #2a—What are the challenges in implementing improvements to
new or existing buildings?

The greatest challenge in implementing improvements to new or existing build-
ings is a continuous breakdown in communication and knowledge transfer between
homeowners, home builders and policy-makers. During years of post-storm inter-
views and damage investigations, we meet homeowners who are frustrated to learn
that a mere handful of additional nails may have made a difference in keeping their
roofs on during a hurricane, especially since loss of roof covering and roof sheathing
failure during windstorms is typically where a total loss of structure and contents
begins.

In-place and intact enactment of model building codes with requisite code enforce-
ment infrastructure before hurricanes strike is the best means of overcoming this
lost opportunity to rebuild damaged communities in a stronger way. While new
codes can only impact approximately two percent of the built environment in any
non-disaster year, that percentage can increase dramatically in a post-storm re-
building period.

Unfortunately, many of the rebuilding efforts during the post-2004 and 2005 hur-
ricanes failed to include new, uniform roofing standards requiring enhanced nailing
and installation of secondary water barriers. This represents a tremendous lost op-

3Source <http:/ /www.census.gov /geo [ landview | lv6help [ coastal —cty.pdf>

4Source: Insurance Information Institute—Presentation to the National Hurricane Con-
ference—nhttp:/ | server.iii.org /yy —obj _data/binary /784319 _1_0/nhc2008.pdf

5Source: Insurance Information Institute from “A Texas-Sized Hunger for Gulf Coast Homes,”
New York Times, March 18, 2007 and www.1900storm.com and www.twia.org accessed July 9,
2007.
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portunity and perpetuates the cycle of “build-destroy-rebuild” that our organization
and movement is working to break.

Furthermore, while outstanding progress is under way by the International Code
Council and others in increasing model code adoption at the State levels, the model
code can still be undermined, weakened or adversely amended upon adoption at the
local level. We are concerned that many coastal, windstorm-exposed communities
have adopted the 2006 International Residential Code, but also inserted provisions
that remove requirements for protecting windows with code-approved shutters or
other opening protection.

We believe it is well-established that protecting openings like windows is a key
windstorm damage prevention practice.

Question #2b—What has FLASH found to be effective mechanisms for con-
vincing property owners and builders to adopt wind hazard mitigation
measures?

Like the highway safety movement, success relies on a combination of regulation,
enforcement and education.

Intact enactment of model building codes is a vital first step, and we
should reward local communities that adopt model codes by linking en-
hanced federal, pre-disaster mitigation dollars to the strength and enforce-
ment record of the State and local building codes.

Communication and education are also essential. FLASH has found that the most
effective ways to deliver relevant information to the public, policy-makers and af-
fected trades and professions are:

1. through news media outreach that focuses on specific storm experiences of
real families,

2. by creating simple, clear and actionable “how to” information to empower
consumers to ask for specific, prescriptive constructive practices at the time
of building or rebuilding, and

3. by participating and serving on relevant public policy forums that create and
recommend model programs.

Two such model programs at the State level are the My Safe Florida and South
Carolina Safe Home initiatives for residential structures. These programs provide
wind mitigation home inspections and matching grants for home hardening and ret-
rofitting activities. These efforts help homeowners understand the relative strengths
and weakness of their homes, and then provide matching funds to help offset the
cost of retrofitting or hardening those homes.

Conservatively derived measurements of the value of mitigation are also essential
tools for delivering compelling mitigation improvements to the public and policy
leaders. Consider these findings from an independent study by the National Insti-
tute of Building Sciences:

Mitigation provided a return on investment of up to four-to-one. A 10-year snap-
shot of FEMA mitigation grants and projects found:
Reduced human losses (death, injuries and homelessness)

¢ Reduced direct property damage

¢ Reduced direct business interruption loss

¢ Reduced indirect business losses

¢ Reduced non-market damage

¢ Reduced cost of emergency response
(Natural Hazard Mitigation Saves: An Independent Study to Assess the Future

Savings from Mitigation Activities, National Institute of Building Sciences, De-
cember 2005, accessed at http:/ /www.nibs.org | MMC | mmecactivs.html)

Modeling the strength of existing building stock based on the historic building
code practices can also provide a compelling case for implementing windstorm miti-
gation. The tables below illustrate some relevant examples:



138

Wy Finrids Riak Mebrice
iR Lirws b oy
| o
A Al A e e 000 g
I Losgi
By Ermch L T b
New . T NT 18 . T
Whai# 08 L% | E
et Pl Heesi | 13 [ = (]
* Emirnd-un Tt e 1] b
[emic]
Sy o W SR - [
T e R s
R rem e m———
]
= — - - S Sl W PN L.
- =
-a - . e v - '
— el - T - —= i T = 8
=] (5=

Question #3a—Where do improvements need to be made in building prac-
tices gnd our ability to mitigate wind damage to structures and commu-
nities?

¢ Increase funding for research and innovation in building structure performance

When examining building performance post-storm, we need to understand how
and why buildings survived or failed. Our academic partners still do not have all
the answers to understanding wind and wind-driven rain effects on buildings, and
the financial resources for this research seem inconsistently distributed and difficult
to sustain on an ongoing basis. The resources dedicated to research on storm effects
are greatly out-paced by research spending on earthquake hazards.

e Accelerate adoption of new construction technology findings into model building
codes

The code development process is understandably deliberate, however, it often
takes years to incorporate to new findings into model codes. As a result, homes and
buildings continue to be built without the benefit of expensive and deadly lessons
learned post-disaster.

Question #3b—How well do agencies at all levels of government advocate
and educate on the importance of wind hazard mitigation measures?

We believe that federal agencies like FEMA and the National Weather Service do
an excellent job of communicating the importance of mitigation as a thematic pri-
ority. However, by its nature the specific mitigation information and professional
training is delivered at the State and local levels. It is our observation that Florida,
Louisiana and South Carolina are the most active states in terms of mitigation out-
reach, education and training.
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A novel concept that is in use in Florida as part of the My Safe Florida Home
program is the Hurricane Resistance Rating Scale that ranks homes on a zero to
100 scale on the basis of its wind-resistant features, including roof shape, presence
of opening protection, construction method, etc. This concept could be adapted to a
national model scale and be incorporated into the home construction industry in all
windstorm exposed states, including the so-called “Tornado Alley.” The scale could
help revolutionize consumers’ understanding of the wind hazard, much like Energy
Star revolutionized society’s perception and value for energy savings.

Question #4—Please comment on the implementation of NWIRP and the
level of federal funding for wind hazard mitigation R&D. Looking toward
the reauthorization of the program, what do you feel are the three most im-
portant priorities and what changes would you suggest for the legislation?

We strongly support all aspects of the National Windstorm Impact Reduction Pro-
gram and strongly encourage the reauthorization with additional investment of re-
sources. We offer the following priorities based on our belief that the private sector
can augment the program’s efforts with significant resources.

¢ Improved understanding of windstorms

O Activities to enhance the understanding of windstorms shall include re-
search to improve knowledge of and data collection on the impact of se-
vere wind on buildings, structures, and infrastructure. Highest Priority

¢ Windstorm impact assessment
O Research, development, and technology transfer to improve loss esti-
mation and risk assessment systems; Low Priority
O Research, development, and technology transfer to improve simulation
and computational modeling of windstorm impacts. Medium Prioriyy

¢ Windstorm impact reduction
O Development of improved outreach and implementation mechanisms to
translate existing information and research findings into cost-effective
and affordable practices for design and construction professionals, and
State and local officials; Highest Priority

O Development of cost-effective and affordable windstorm-resistant sys-
tems, structures, and materials for use in new construction and retrofit
of existing construction; High Priority

O QOutreach and information dissemination related to cost-effective and af-
fordable construction techniques, loss estimation and risk assessment
methodologies, and other pertinent information regarding windstorm
phenomena to federal, State, and local officials, the construction industry,
and the general public. Highest Priority

Our one implementation recommendation is that the program establish a singular
guiding principle for all program outcomes as follows: “Any and all program find-
ings, materials and information shall be communicated, shared, widely promoted
and accessible to the general public with a special emphasis on reaching and tar-
geting home buyers, homeowners, home builders and public policy-makers.”

It is our firm belief that, like highway safety, the knowledgeable, empowered con-
sumer has the most capacity to move disaster safety and windstorm mitigation for-
ward. The essential tool they require to do is knowledge of the definition of a strong,
wind-resistant home backed by a system of building codes that ensure optimal, fu-
ture construction practices. We can and should continue to improve on all areas of
focus identified in the National Windstorm Impact Reduction Program; however, the
stronger we make our built environment, the more opportunities our citizens will
have to safely shelter-in-place outside of flood-prone areas.

BIOGRAPHY FOR LESLIE CHAPMAN-HENDERSON

Leslie Chapman-Henderson is President/CEO of the Federal Alliance for Safe
Homes, Inc.—FLASHO, a national, non-profit corporation founded in 1998 by a col-
laborative of non-profit, private and public organizations dedicated to strengthening
homes and safeguarding families from disaster. Today, FLASH is the fastest grow-
ing disaster safety education organization in the United States with more than 90
partners, including FEMA, Georgia Pacific, Institute for Business & Home Safety,
International Code Council, Mercedes Homes, NeighborWorks, NOAA, South Caro-
lina Insurance Department, State Farm Insurance Companies, Texas Department of
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Insurance, Texas Tech Wind Science & Engineering, The Home Depot and Home
Depot Foundation, University of Florida, and USAA.

Ms. Chapman-Henderson and FLASH have championed the cause of code-plus
construction methods through the creation of Blueprint for Safety(] (Blueprint), an
educational program for home builders, homeowners and design professionals on
disaster-resistant construction techniques.

Among Ms. Chapman-Henderson’s civic, community and professional awards are
the 2008 National Hurricane Conference Outstanding Achievement in Mitigation
Award, 2008 Governor’s Hurricane Conference Corporate Award, 2006 Texas Silver
Spur Award for Public Education Excellence, 2006 Governor’s Hurricane Conference
Public Information/Education Award, 2005 National Hurricane Conference Out-
standing Achievement in Public Awareness Award, 2005 National Weather Associa-
tion Walter J. Bennett Public Service Award, 2005 NOAA Environmental Hero
Award, 2002 National Hurricane Conference Outstanding Achievement in Mitiga-
tion Award, 2002 FEMA Special Recognition Award, 2002 Florida Fire Chiefs Asso-
ciation Excellence in Community and Public Education Award, 2002 Florida Emer-
gency Preparedness Association Corporate Award, and 2001 Governors Hurricane
Conference Public Education Award.

Additional award-winning FLASH outreach projects include two seasons of epi-
sodes with the nationally-syndicated programs Bob Vila and Home Again with Bob
Vila; a one-hour, nationally televised multi-hazard PBS Special entitled, Blueprint
for Safety . . . Disaster-resistant Homes; and “A Tale of Two Houses,” a multi-media
awareness campaign, show-casing code and code-plus construction success stories.

Ms. Chapman-Henderson currently serves as co-chair of the legislatively-created
My Safe Florida Home Advisory Council. Her past service includes consumer rep-
resentative and chair for the Florida Hurricane Catastrophe Fund Advisory Council
under Governor Charlie Crist and former Governor Jeb Bush, guest lecturer at the
University of Florida—School of Construction and one of the Florida representatives
to the Federal Communications Commission WARN Committee. She was recently
elected as a board trustee of the Florida International University—International
Hurricane Research Center.

Other past service includes trustee for the Florida Fire and Emergency Services
Foundation; consumer representative to the Louisiana Uniform Building Code Task
Force; consumer representative and Vice Chair on the 2005 Florida Legislative Task
Force on Long-Term Solutions for Florida’s Hurricane Insurance Market; and insur-
ance consumer representative to the 2006 Property and Casualty Insurance Reform
Committee chaired by former Lt. Governor Toni Jennings.

She has a Bachelor’s degree from the University of Florida, resides in Tallahassee
and is married to Robert Henderson.

DiscussioN

Chairman Wu. Thank you very much, Ms. Chapman-Henderson.
We have come to the questions and answers portion of this hearing,
and at this point, we open for our first round of questions, and I
recognize myself for an opening five minutes.

I would like to ask Dr. Levitan and Ms. Chapman-Henderson to
help characterize the OSTP and the general federal implementa-
tion of the National Windstorm Impact Reduction Program. How
have, how is the OSTP, and how have the agencies done thus far,
anddvghat needs to be worked on to improve this program going for-
ward?

Dr. LEVITAN. Mr. Chairman, I think, and as you pointed out in
your opening statement, there has been, progress has been limited,
and much of that has to do with the funding issue. And the agen-
cies each have their own tasks, and have reported that they are
working on wind hazard, various wind hazard mitigation programs,
but at least from my perspective, and where I can see that, again,
the coordination activities, so far, have been somewhat limited, and
perhaps, the nature of the problem is the funding restrictions.

Chairman Wu. When you say somewhat limited, are you being
polite about that?
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Dr. LEVITAN. Yes. Also, again, my nature, and from where I sit,
and I am somewhat on the outside of those activities, and I, the
information that I get, oftentimes, is you know, from reports. I am
not here in Washington to attend all the meetings.

Chairman Wu. Ms. Chapman-Henderson.

Ms. CHAPMAN-HENDERSON. Thank you, Mr. Chairman. I think
one of the most valuable activities we have participated in, prob-
ably the main activity, is participating in the post-disaster inves-
tigations, and the willingness of FEMA to coordinate those, and
bring us in, so that we can speed that information to the con-
sumers, has been incredible. In 2004, we participated, and 2005, in
fact, we are looking at possibly joining a Midwest flooding inves-
tigation team that is going to go out.

Because so often, I think our greatest challenge is the time it
takes to take in the information, putting it into the building code
cycle, which is more than three years, you know, frequently. The
storms aren’t going to wait, and that is one of the greatest chal-
lenges here, is we have to possibly speed up the sharing of informa-
tion, and get it to, you know, into either the codes or, on a market
basis, to homeowners, so they can make those choices ahead of
time.

Chairman Wu. Ms. Chapman-Henderson, during your testimony,
you mentioned that it is important to get out ahead of the cycle,
so that the FEMA advice doesn’t come so late that the building
codes are changed, and we get into a cycle of build

Ms. CHAPMAN-HENDERSON. Destroy.

Chairman Wu.—destroy, rebuild, destroy. Have we been short-
ening that cycle, or is that still a problem?

Ms. CHAPMAN-HENDERSON. It is still a problem. And one of the
biggest challenges is, while the model codes are being developed,
incorporating new learning and science and innovation, it is still a
very slow and arduous process, but those model codes are adopted
at the State level. They still have to carry through and be adopted
at the local level, and we have issues across the country where, at
the local level, when the model codes are adopted, adverse meas-
ures, chapters, amendments, and essentially, sometimes removing
the engineering behind the wind science, are put in place, and the
net effect is a weakening of the code that is put there, so it not only
takes a long time to get the new codes, but it is important to pre-
serve the quality of the model code when it gets all the way down
to the homeowner. That doesn’t happen today.

Chairman WU. Let me circle back in a different period of ques-
tions, about the federal role in helping disseminate that informa-
tion, and getting it all the way to the ground level. Dr. Hays, I
want to give you an opportunity to respond to the concerns that I
expressed, and I think some of the witnesses expressed, about the
level of activity that OSTP and the other agencies have engaged in,
the level of coordination. It is my understanding that the Adminis-
tration has simply not asked for any adequate level of funding for
this particular program.

Dr. HAYS. Thank you, Mr. Chairman.

Addressing a couple of questions, I think, that you have on co-
ordination funding, et cetera. With respect to funding, obviously,
funding decisions are made within the different agencies that par-
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ticipate in the program. As you know, as this committee well
knows, those agencies face significant challenges in prioritizing dif-
ferent areas of research, so not just windstorm research, related to
other kinds of hazards research, but all hazards research related
to everything else within their domain. So, I think the agencies
have developed budgets that

Chairman WU. Since my time is running out, what I hear you
going toward is that this set of efforts simply has not come to the
top of the priority list, or close enough to the top of the priority list
thus far.

Dr. Hays. I think agencies have placed a high priority on this re-
search. I think it is important to, when we are talking about meas-
uring coordination, which is a very abstract thing to measure, I
tend to think in terms of measuring results, and keeping in mind
that this program, while it has only been authorized for several
years, that these programs within the agencies have existed for
many years. I think there are a number of demonstrable results
that have been achieved in terms of windstorm R&D.

Track forecast accuracy has been improved by 50 percent. That
has led to what used to be only three day forecasts, we now have
five day out forecasts that are as accurate as the three day out
forecasts. The hurricane warning areas have shrunk. Those have
profound implications, not just for loss of life, but also for economic
implications associated with evacuations and so forth.

Similar increases in tornado warning research has led to in-
creased warning times for tornadoes, from six minutes to 11 min-
utes, just between 1994 and 2002. So, I think there are a lot of
things that we can point to that have been very positive, and that
the agencies involved in this program are largely responsible for
their research.

Chairman Wu. Well, thank you, Dr. Hays. My time has expired,
but I just want to point out that some of this National Weather
Service, some of these meteorological capabilities are outside of this
particular program, I am concerned about some of the building code
issues, and some of the existing technology transfer issues that ap-
parently have not been performed, and it has been raised by some
of the written and oral testimony of the other witnesses.

But we will circle back on that, and at this point, I would like
to recognize Dr. Gingrey for five minutes.

Mr. GINGREY. Mr. Chairman, thank you, and I am sure some of
our questions will overlap to some extent, but I did want to ask all
the witnesses, let us end with Dr. Hays, and start with Ms. Chap-
man-Henderson, how would you characterize the level of coopera-
tion between the different federal agencies that are currently en-
gaged in windstorm research?

I want to know if you have any specific suggestions that would
improve your institution’s interaction with the interagency re-
search efforts as they currently exist. I know there are funding
problems. Dr. Levitan and others have mentioned that, and that is
a problem, of course, but do you think the R&D focus of each agen-
cy is appropriate, and are they trying to cooperate and make this
program better?

Ms. CHAPMAN-HENDERSON. Well, I don’t want to opine on things
I don’t have specific knowledge of, and we work mostly with the
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National Weather Service on public education efforts, and of
course, FEMA on mitigation, so I haven’t had a lot of experience
with the other agencies that have the role in coordination here. But
I think the measure of all of this is what, which, or if any of the
outcomes make it into use, either through the building codes, or
through market-based knowledge that can be incorporated, and I
think that there has been some tremendous progress, as was men-
tioned. Forecasting at the Weather Service, evacuation times, you
know, have been—and that is critical. But I think because there is
progress there, maybe it is time to start looking, and maybe create
more consistency when we are talking about the fundamental fail-
ure or survival of the structures.

Mr. GINGREY. Right.

Ms. CHAPMAN-HENDERSON. And I don’t think we have drilled
into it that much yet.

Mr. GINGREY. Thank you. And I think I will go directly to Dr.
Hays now, and then, let Dr. Levitan give a follow-up comment.

Dr. Hays. Thank you. The issue of coordination is one that I
have thought a lot about, with respect to this working group, be-
cause frankly, this working group has faced some challenges, I
think, in generating the same level of interest and engagement
that we see with some of the other interagency working groups
that OSTP helps coordinate.

And I think an obvious comparison to make is between the Wind
Interagency Working Group and the Subcommittee on Disaster Re-
duction, which I mentioned in my opening statement, and is the all
hazards approach to interagency coordination. One of the things
that strikes me as a key difference between those two groups is the
all hazards approach, and so, the Subcommittee on Disaster Reduc-
tion, in taking that approach, I think that provides tremendous im-
petus for agencies to come to the table, to make sure that the dif-
ferent types of hazards-related research are represented there, and
so forth.

The very narrow, really slice of the overall R&D picture that is
represented by windstorm-related research presents a challenge
there, I think. It has been mentioned by one of the other witnesses
that the agencies in, with respect to windstorm research, have very
defined activities, and I think that is appropriate. They are com-
plementary, and each agency undertakes those activities very much
in keeping with their other types of activities.

So, the National Science Foundation has a very different ap-
proach to funding windstorm-related research than, say, FEMA.
So, Mr. Chairman, I think that that is something, and Mr. Gingrey,
I hope that this committee will consider whether or not it makes
sense to treat individual types of hazards in this way that we have
been, versus the all hazards approach, which I think is supported
not only by our success with the Subcommittee on Disaster Reduc-
tion, but on things like the RAND Report, and other approaches.

Mr. GINGREY. Dr. Levitan.

Dr. LEVITAN. Excuse me. I think that the individual agencies
have done what they can within their resources, and are making
significant progress, but the program is, really provides them the
opportunity, and hopefully, in the future, to do a better job and en-
hance their coordination, and I think that is why we really need
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to move forward with this, and expand, and the interagency work-
ing group, and to provide for better coordination.

Mr. GINGREY. Mr. Chairman, as my time in this first round is
winding down, I want to ask unanimous consent, if any of the
Members want to submit questions for the record for Dr. Reinhold,
if that would be allowed.

Chairman Wu. Without objection, so ordered.

Mr. GINGREY. Thank you.

Chairman Wu. Dr. Ehlers for five minutes.

Mr. EHLERS. Thank you, Mr. Chairman. Unfortunately, I have
three hearings going on simultaneously, so I missed the testimony
and early questioning. If I ask a question that has already been
asked, just let me know, and I will withdraw it.

But just following up on a comment I made at a hearing a week
or two ago, it is a real puzzle to me, as someone who lives in the
frozen North, and has also lived in earthquake-prone California.
We have adopted building codes in those areas which work ex-
tremely well. I have never heard of any time recently that a house
has collapsed because of heavy snow on the roof in our area, and
the earthquake damage has really been minimized in earthquakes
by the strong building codes out West.

It has always puzzled me why we haven’t taken the same care
and rigor in the hurricane-prone areas while we know that we can
mitigate a lot of the damage, and prevent a lot of the damage, by
appropriate building codes, and it just doesn’t seem to happen. And
I am curious, if you can give me any insight as to why this slow
rate of adoption of improved building codes, in areas that are prone
to windstorms.

Anyone have any wisdom to offer on that issue?

Ms. CHAPMAN-HENDERSON. I will certainly try. I think there are
those in the construction profession that are fearful of the costs,
and some of those fears are accurate. I mean, the costs of con-
structing a home is an essential component of whether or not peo-
ple can have a home. So, I think this is where information and
knowledge transfer comes in. If we can complete the research and
identify, perfect those affordable techniques, and then commu-
nicate, you know, we are talking about incremental increases in
costs that make a difference between surviving a windstorm or not,
I think we go a long way.

There is, perhaps, a fear of the unknown tied up in the conclu-
sion ahead of time that it is going to make homes too expensive for
our part. We have always felt that the home that was built in a
way that allowed it to fail was the ultimate expensive home, so it
just didn’t make any sense to us, and I think that is pretty much
the core of what we do.

But there is some opposition in the field. There has been talk,
also of, again, looking back at highway safety, of finding a way to
reward those states and municipalities that do embrace, intact, the
national model codes, and possibly providing a carrot of sorts, so
that there is enhanced mitigation money, pre-disaster, or other ini-
tiatives, that could help motivate the communities to recognize that
they have to do their part, too.

Mr. EHLERS. Yeah, but you know, I have served in local govern-
ment, too, and every change you make, there are people com-
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plaining about the expense, sometimes legitimately, but we still in-
creased the building code, or changed the building code to accom-
modate that. And California has probably had the greatest ex-
pense. The occurrence of earthquakes is very unlikely, and yet, we
have very good building codes which minimize the damage, and if
you add up the cost of all those changes in the building code, it is
hard to justify on the basis of any individual residents, but in
terms of the overall picture, and lives saved, it is a good invest-
ment.

Why have the protesters against wind damage building codes
been so, either so strident or so successful, whereas it has not been
an issue in other areas? Every time you change the building code,
you get screams of anguish, but you still do it, because if it is the
right thing to do.

Ms. CHAPMAN-HENDERSON. Well, two points. One is, I couldn’t
agree with you more. It is the right thing to do, and that is, again,
the core of what we do. I think one of the challenges is it can be
very technical.

I will give you an example. There is a provision that is often used
at the local level, when the residential code is adopted, relating to
windstorm. And by its insertion, it makes a requirement for having
shutters or opening protection unnecessary. And the insertion al-
lows people to have an option. Instead of shuttering a home at the
time of construction, you can do something called design it to be
partially enclosed, or design it for internal pressurization, which
sounds really good. And it does, in fact, make the structure strong-
er.
But the interesting thing to us is that the designing for internal
pressurization option, my understanding is was originally put in
place for barns, because barns don’t really need shutters. If a storm
is coming, the concept is you probably get your horses or other ani-
mals out of the way, so it caused an undue expense to the farmer.
But putting something in place that allows homes to be designed
and built that way, essentially leaves those homeowners without
the ability to shelter in place, because they won’t have opening pro-
tection, and it is critical, as roof performances in high wind, cov-
ering your windows is a pretty well established factor, as well. But
it is so technical, and it is hard to understand, and it is engineer-
ing, I think sometimes, we don’t understand what is being done.

Mr. EHLERS. Well, I have to admit, I am dismayed and also
amused every time there is a hurricane pending, TV shows, all the
people running down to Home Depot or Lowe’s or whatever, buying
particle board, hammering it over their windows, which of course,
creates damage to the woodwork and so forth. And it is really quite
an expensive option. I can’t believe that doing that on a regular
basis is any cheaper than building it right in the first place—or is,
I am sorry, is any more expensive than building it right in the first
place.

Ms. CHAPMAN-HENDERSON. I couldn’t agree more, when you add
the social costs, as well.

Mr. EHLERS. Any other comments, Dr. Levitan?

Dr. LEVITAN. Yes, I will address more, maybe more the technical
side of your question. I think the adoption of the codes that has
been addressed. One, actually, there have been, particularly in
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New England in the last several years, there was some significant
roof collapses from snow load, but the nature of snow load is a
gravity load, acting down. The structures typically are designed
fairly well for that, and where earthquake and wind loads have lat-
eral loads and uplift loads, which is more unusual, and takes more
care to be able to design for.

The better performance of structures in earthquakes, I think has,
in large part, has been due to the success of the NEHRP, the Na-
tional Earthquake Hazard Reduction Program, which has, for
many years, gone out after the earthquakes, and found out exactly
what worked and what didn’t, and then had the significant funding
to make major advances in the codes. There has been dramatic
changes in our design practices and technologies and techniques
and products that we use for earthquakes. And to get that into the
code, and to move that forward, whereas, we have not had that
same opportunity in wind hazard mitigation.

And certainly, even the codes that we have now, they do a good
job of reducing, when they are adopted and enforced, but we still
have a long ways to go, in terms of moving our codes, our building
codes for wind to the next generation.

Mr. EHLERS. Well, are you suggesting that we need more re-
search?

Dr. LEVITAN. Yes, very clearly. The research and the technology
transfer, to take the research findings. And we have sort of a back-
log that we have built up of research findings, and within the re-
search community, and even internationally, we have a lot of re-
search which has not been able to have been translated into codes
and standards, because the funding for that is very difficult to get.
That is generally too applied for the National Science Foundation,
and there isn’t other, there typically isn’t industry funding or other
funding opportunities available to do that tech transfer.

And so, the national program here would be the place to be able
to provide that, and get a lot of bang for the buck right now.

Mr. EHLERS. Well, Mr. Chairman, I suggest you take care of that
problem. Thank you.

Chairman Wu. The gentleman’s comments are always trenchant
and on point, as are his questions. And next, the gentleman from
Nebraska, Mr. Smith, recognized for five minutes.

Mr. SMITH. Thank you, Mr. Chairman and witnesses.

Coming from hail-prone, tornado-prone areas, situations in rural
Nebraska, it has been interesting, as disasters have stricken the
country in various places. My constituents watching tax dollars go
to certain areas of the country is one thing, but when availability
of homeowner’s insurance becomes scarce, is quite another. And so,
the attention it has had around the country, and this is an inter-
esting discussion here.

And you know, the mitigating efforts on the part of auto dealers,
for example, building canopies so they can buy more affordable hail
insurance, it has been interesting. It has been expensive up front,
obviously, when an automobile dealership builds canopies for their
entire inventory, but it is a cost savings in the long run, and cer-
tainly, it is a good business decision.
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But as we are discussing, perhaps Ms. Chapman-Henderson, on
the training, how many people have been trained through the Blue-
print for Safety curriculum?

Ms. CHAPMAN-HENDERSON. Last year, approximately 2,500. We
are currently focusing, our work is very state-specific, because the
training is usually part of an overall initiative embrace by a state,
so we are right now training inspectors in South Carolina. I don’t
know the specific number of how many. When Florida put their
mitigation program in place, there was a huge training piece to
that, and we provided it.

Mr. SMITH. What would you say are the skills that would be
taught through a course?

Ms. CHAPMAN-HENDERSON. Well, first, the first chapter is on just
fundamentals of wind design, and understanding some of the ba-
sics, just on roof shape, and this whole concept of pressurization of
the structure. You know, one of the things we used to believe, and
I think a lot of consumers still believe, is that we should crack win-
dows open when tornadoes are coming, and we have learned
through the work of Dr. Levitan and others that wind effects on
structures are such that we don’t want any wind in the house.

So, we start with those fundamentals, and we teach prescriptive
methods for roof attachment with enhanced nailing, secondary
water barrier, identifying code plus or impact resistant or wind re-
sistant shingles.

Mr. SMITH. Have you seen the students for, say, of the training,
able to enhance their employment position through the course
work?

Ms. CHAPMAN-HENDERSON. Yes, in fact, it is ironic, because we
used to worry about being able to get contractors to participate in
our program, because there was so much work going on with the
housing boom, but there has been an unintended but positive con-
sequence of this specialty that has been created across the country
called wind mitigation. Much like the medical profession, if you are
an orthopedic surgeon, you don’t necessarily practice cardiology. So,
a lot of contractors, even some appraisers and others, have been
able to cross-train into performing wind mitigation retrofits.

As you know, the new construction, the building code is essential
for all the new construction, and of course, post-disaster, to bring
that housing stock into current times. But our great challenge is
the existing stock, and retrofitting it. So, it is becoming a specialty
area in the trade. And in the profession, it is not vast yet, but it
is growing, and it is becoming something that I think we will see
over time will take hold, because there are so many things you can
do. If you can get in your attic, for example, you can put additional
metal connectors to enhance the connection between the roof and
the wall, and that can make all the difference in a high wind event.

You know, there is also the notion of existing activities for people
like roofers. If roofers are trained and cross-trained into wind miti-
gation, they recognize that the ideal time to enhance the strength
of a roof deck is when you have taken the covering off, and that
is where that handful of additional nails, maybe of a specific type,
maybe, you know, ring shank nails, that can make the difference
in keeping that deck on.
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There is a pretty famous story that we always talk about, about
Hurricane Andrew, where the Miami Herald had a headline. It
looked like a football score, and it said Habitat 24, Andrew 0. And
what it was talking about is that 24 homes built by Habitat volun-
teers survived Hurricane Andrew nearly intact. In fact, we raced
to the scene, only to find out they were fine. The unfortunate part
is that surrounding those homes, there were commercially devel-
oped homes that were decimated. So, the engineers came in, they
looked at, you know, the damage investigation revealed that volun-
teers nailing a roof deck on typically say to themselves, you know,
I guess if one nail is good, two is even better, and unwittingly, en-
hanced the nailing pattern, and thereby, the strength of the deck.
So, those houses were just fine, and it is those types of things that
I think, you know, we need more research so we know specifically
what is working, and learning things like that, just a handful of
nails, what an essential element, and when you think about the ec-
onomics, pretty powerful.

But we aren’t yet in a place where everybody knows that, and
that homeowners know that, and roofers all know that. And I think
we have an opportunity to change things by making that happen.

Mr. SmitH. Well, I better, Ms. Chapman-Henderson or Dr.
Levitan, are we seeing positive patterns of consumer behavior post-
storm event? Are we learning from our mistakes?

Dr. LEvITAN. Well, I guess I can speak to maybe recent activity
in Louisiana.

It is very slow. It is, especially after such a large scale event, like
a Katrina or Rita, as important as it would seem, there is so many
other activities, like where am I going to stay, and my house and
my job, and all of those things, that it is kind of hard for it to get
traction. I think it seems that, for example, the state did a good
job, and within a few months after Katrina, we passed statewide
mandatory building codes, and that is being phased in, and of
course, training and education of even the building inspectors and
the design profession is a challenge that is going to take many
years.

And we are, I think the education of the consumer, and getting
to the point where the consumer is starting to ask for the, it is
really just in its infancy, and so, we are three years out from
Katrina now, and it is, I would say it is very slow. At least it is
on the right trajectory. People are starting to look at it. You occa-
sionally see, and I know in Florida, it is much more common. You
occasionally see a commercial on the television for hurricane shut-
ters now. We would have never seen that before. And there are a
few developments that are starting, and people are starting to ask
about you know, what is this, a fortified home program. My col-
league, Dr. Reinhold, couldn’t be here today, but the IBHS has
their program, and they are making some inroads in Louisiana,
and I have heard that some builders are starting to use that one.

So, it is a slow process, but it is, we are making some progress,
I think. Thank you.

Mr. SmiTH. Thank you, Mr. Chairman.

Chairman Wu. Thank you. It is the Chair’s intention to give the
gentlelady from California a moment to get settled, and so the
Chair will recognize himself first for five minutes.
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Dr. Levitan, you cited the importance of future research, but that
there is a lot of existing technology or research that has already
been performed, where there has not been adequate transfer of
that knowledge to application, and Ms. Chapman-Henderson, you
cited some specific examples, perhaps, of you know, very straight-
forward steps that could be taken, that are also, in essence, tech
transfer types of issues.

Dr. Levitan, can you tell us about some of the other already done
research, the existing technologies, which have not been adequately
{:)ransfgrred, and your ideas about how that transfer might occur

etter?

Dr. LEVITAN. Yes, Mr. Chairman. As an example, I am a member
of the ASCE-7 Wind Load Subcommittee. That is the committee
that writes the National Wind Loading Standard, which gets adopt-
ed into the model building codes. And we are going through a cycle
right now. The document is revised every few years, and we are ex-
amining the methods that we use to determine what the provisions
that go in the codes for how do you figure what the wind loads are
on a building.

And the discussion at the last meeting was, are the two methods
that we have in the building code right, or in the ASCE standard
right now are based on 30- or 40-year-old data. And in those days,
when you did wind tunnel, that was from, it came from wind tun-
nel tests, and there might be four or five or ten pressure taps on
a building, where you measure the pressures at just a very few
number of locations on the building. The technology, the wind tun-
nel testing technology today is so far advanced, where you rou-
tinely would measure pressure simultaneously over a 1,000 points
all over the whole building, so you really understand that the wind
loading is happening on the whole building all at once, and yet the
methods that we use in the code are based on much, much older
technology.

So, we have a lot of data that is available out there, and NIST
is working on a program right now for what they call a database-
assisted design, where they are slowly taking some of that wind
tunnel data, and trying to develop a method where we can make
some use of that, but there are real opportunities there, where
there is so much tremendous amount of data, the wind tunnel tech-
nology has advanced so far, but most of the benefits of that have
not found their way into the building code yet, and that would need
some additional testing with the technology that we already have
to do what we call parametric studies, the building code only has
rectangular boxes. The only kind of building, if you look in the
code, and see how do I figure the wind load on a building, it will
have a picture of a rectangular box of a building with maybe two
or three different roof shapes, a pitched roof, or a gable roof, or a
hip roof.

But what if you have buildings in plan, that are L-shaped, or T-
shaped, or have balconies, or have all these other things? There is
nothing in the code for that, and we have the technology to be able
:cio do that with our advanced wind tunnel testing. It hasn’t been

one.

Chairman Wu. Dr. Levitan, I am sure you have many other ex-
amples, but let me jump to Dr. Hays for a second, and Dr. Hays,
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there appears to be a tech transfer problem of existing knowledge
to designers, builders, drafters of building codes. What, in your
view, can the Federal Government do to promote this technology
tflansfer? Which federal agencies do you see as playing a role in
that?

Dr. Hays. I think there are a couple of different answers. First
of all, Dr. Ehlers, I think, hit on the fundamental issue here, which
is, and other witnesses have elaborated on it, which is that we
have a lot of this data. It is not necessarily getting translated to
those who write local building codes, zoning laws, et cetera.

I think that is where the primary breakdown in communication
is, and I would argue that, and Dr. Ehlers made this point, I think,
very nicely, that there does seem to be somewhat of a difference
when you look at windstorms, versus other kinds of hazards, such
as earthquakes. I don’t know why those differences exist, but it
sounds to me like an area of social science research that is ripe for
exploration, and I know NSF funds exactly those kinds of research
questions.

In terms of what federal agencies are involved in the technology
transfer right now, clearly, NIST has a central role. And as I men-
tioned before, because many NIST scientists both do their govern-
ment-related research, and then also sit on the standards develop-
ment committees, like the ones that ASCE and others run, they
have a direct flow of information, from what they know from their
government research, going directly into those standards-building,
standards-generating committees. That is clearly a very important
mechanism. Again——

Chairman Wu. Dr. Hays.

Dr. HAYS. Yes.

Chairman WU. I am going to interrupt you, because my time is
expiring. You mentioned NIST, and Dr. Levitan, I believe, in your
testimony, you recommended that NIST take a leading role in this
program. And I want to give you a chance to expand on that, and
explain why you think NIST is an appropriate agency.

Dr. LEVITAN. Yes, thank you, Mr. Chairman. I think, because
they have the expertise and experience, directly in wind hazards.
They have folks working in the wind hazard mitigation area. This
program has significant parallels to the National Earthquake Haz-
ard Reduction Program, which they are the lead agency for now.
And so, it seems to be the right fit of an agency that does research
and does tech transfer, as opposed to say National Science Founda-
tion, which would only focus on the research aspects. And so, from
the agencies involved, NIST really seems to be the best fit.

Chairman Wu. Thank you, Dr. Levitan, and at this point, I
would like to turn to Dr. Gingrey, five minutes.

Mr. GINGREY. Mr. Chairman, thank you.

I want to address this question to Ms. Chapman-Henderson. You
know, we, the Federal Government we, a lot of times, put unfunded
mandates on a lot of industry, I am thinking particularly in the
electric generation industry, particularly coal-fired power plants,
and some of these very old, existing for 20, 30, 40 years, and all
of a sudden, a decision is made by the Federal Government because
of the Clean Air Act, that you have got to retrofit to an extent that
you would almost have to tear the place down, or convert over to
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natural gas, which is much more expensive, and of course, used in
a lot of other industries, and we have a limited supply.

I am thinking, of course, in cities like my city of Atlanta, the
metropolitan statistical area, which is non-attainment, and people
have to have their vehicles inspected every year, every year, and
a lot of times, you know, you got senior citizens driving an eight
year old car that can’t really meet the standards, and it is an un-
usual burden on them.

So, my question is that the, leading into the question you, I know
you are involved in a lot of state-of-the-art retrofit technologies for
older construction, in regard to natural disaster mitigation, in par-
ticular wind, and certainly, I think that is great, what your organi-
zation is doing in educating the public, but it is important to know,
I think, for the Committee, to understand the cost involved in ret-
rofitting, and are you more focused on new construction, and as
these houses are replaced, old housing stock, of course, and mod-
ernization of same, but I don’t think it would be very cost-effective
to require people to, you know to, by ordinance of the local govern-
ment, building codes all of a sudden have to go back in and change
something that wasn’t the law when they moved into their abode.

Ms. CHAPMAN-HENDERSON. And the ideal times to change or ret-
rofit existing property are when you are rebuilding from an ordi-
nary incident, possibly a house fire, or post-disaster, after a wind-
storm event, you really have an opportunity to get in there and do
some things differently.

As far as, and let me just say this, our major focus is helping
consumers make informed choices at the market level. What the
developers and the builders that we work with every day tell us is,
if it is a level playing field, and it is either in the building code or
everybody wants it, and the customer wants it, it will happen. And
what we have seen in places where the model codes have been en-
acted is that the costs of doing the wind mitigation techniques at
the point of new construction go down, because the marketplace for
shutter options or impact windows, or all the different things, it is,
the scale introduces a lot of savings, and over time, it becomes less
expensive, say, to buy shutters in Miami, where they are required,
than it is possibly up on the coast of, you know Saint Simons. So,
there is, because there is more options in the marketplace, and
what the builders always tell us is, if everybody has to do it, it is
not going to adversely impact me, and that is where, you know,
having it in the code, over time, is helpful.

But on retrofitting, I think one example to look at, because of the
number of homes that have been done, there are approximately
20,000 homes that have been completed due to the My Safe Florida
Home Program, and their average expenditure, by the homeowner,
and it is matched by a matching grant, is around $3,100. So, if the
homeowner goes in, and says I want to shutter, replace my garage
door with an impact resistant door, and if I can, through attic ac-
cess, install some retrofit hurricane straps, to keep the roof and the
wall connected, that is around $3,100 expenditure on their part,
and it is matched by another $3,100. So, it is about $6,200 if they
want to make the investment.

Now, to the point on insurance, in those same markets, they
have some of the highest insurance rates in the country. So, on the
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wind portion of the insurance, in those markets, especially in
Southeast Florida, they can save up to 52 percent on the wind pre-
mium, so there are substantial every year savings on the insurance
that follow the investment in mitigation, and in pretty short time,
it pays for itself.

When we look at all of it, though, what we find is the financial
incentives are essential as a support, but I think what really helps
people, you know, decide to either buy or retrofit or build dif-
ferently, is when they think about the safety aspect. Just kind of
putting themselves in the place of the people who went through
Katrina, or any of the, you know, tornado outcomes, you know,
they envision what they could do differently ahead of time. That is
the most powerful motivator of all.

You know, one of the, you know, especially relevant to the experi-
ence that both of you have had in your districts, you know, with
tornadoes, the thing that is sad, I think, in this country, is that
most homeowners and many builders don’t even know that there
is a tornado safe room that you can affordably construct, either ret-
rofit or new construction, in homes. And that is a life safety bunk-
er. That is not really about the house. That is about the survival
of the family, and the cost of constructing those has come way
down over time, as well. That is what we would like to do. As long
as people know ahead of time, and can make that decision, to us,
that is the key.

Chairman Wu. The gentleman’s time has expired, and next, the
gentlelady from California, Ms. Richardson.

Ms. RICHARDSON. Thank you, Mr. Chairman, and first of all, let
me applaud your leadership in having this hearing today. Given
what has just happened in the last couple days, it is quite timely.

My first question is for Dr. Levitan. Could you please discuss
with us how the lack of federal funding for wind engineering re-
search effects—excuse me, I am sorry—could you discuss for us the
lack of federal funding for wind engineering research, and how it
affects the pipeline of students interested in pursuing wind engi-
neering or disaster-related engineering as a career?

And a follow-up to that is, what impact do you see of the lack
of students participating, will that have on our future, in terms of
building safety?

Dr. LEVITAN. Thank you. That is an excellent question. That is
a key part of the problem is

Ms. CHAPMAN-HENDERSON. Well, we have great staff.

Dr. LEVITAN. Yeah. We, the professor in me comes out some-
times. There are really comparatively few faculty that work in the
area of wind hazard research, and that is 100 percent correlated
to funding. Faculty have to get promoted and tenured, and how do
they do that? They get funded to do—they have research fundings.
They have to support their students, et cetera, and so, at the begin-
ning of the chain is, sort of, if there is no university research being
done, then there are very few faculty that work, and have any ex-
pertise in the area, and certainly, experimental work is expensive.
And it is difficult to do a lot of kinds of things without experi-
mental facilities.

And so, that leads into a chain of very few graduate students and
undergraduates working in the laboratories, et cetera, moving
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along. And so, that filters out that you have few people with any
expertise that can get out of school. Actually, we have, the problem
is there is not much in the way of curricular materials for—com-
pared to earthquake, which has had the funding in recent years.
There are textbooks, there are books out there, in California, most
of the schools, undergraduate programs, you have specific courses
in earthquake engineering, or they incorporate a major component
of that into their, sort of their senior design courses. And we don’t
do that for winds and hurricanes. There is very little information
out there, because the chain never really gets started, because that
is where it starts is at the top, as you pointed out, with the univer-
sity research.

And then, it gets filtered down into practice. And when you don’t
have that, and you don’t have the core of faculty and graduate stu-
d}?nts working on that it, you just don’t have the trained workforce,
then.

Ms. RICHARDSON. Might I suggest that maybe you put together
some recommendations for this committee, as well as the Adminis-
tration, of what we should be thinking about in the upcoming
years, of how we can ensure that we are developing a pool of folks,
so whatever it might be, and whatever level that you recommend,
that we begin to address, and that that way, we can appropriately
ensure that we do have people who can make these Twenty First
Century recommendations to improve our safety.

Dr. LEVITAN. Yes, I would be very glad to. There are a few pro-
grams out there. At my alma mater, my colleagues from Texas
Tech have a wind science and engineering Ph.D. program, and they
were funded by the National Science Foundation through their
IGERT, their Integrative Graduate Education Research and Train-
ing Program, to build that—a very unique and innovative. We re-
ceived a grant from the National Science Foundation to build some
curriculum materials for hurricane engineering. The first, really,
the first program of its kind in the country.

And so, there are some fledgling programs, but for those to be
expanded, I would be glad to provide those recommendations.
Thank you.

Ms. RICHARDSON. Thank you. And then, my next question is for
Dr. Hays. This weekend, I had the opportunity to travel on a Con-
gressional delegation to New Orleans and Mississippi and Baton
Rouge, and we saw some of the results still, now three years, it is
going to be the anniversary of those very devastating hurricanes,
of both Katrina and Rita.

Can you tell me, in your mind, do you feel that, based upon the
work that your organization has done, have insurance companies
appropriately taken into effect what your recommendations are,
and do you find that the policies are now reflective to, in fact, pro-
tect our consumers?

Dr. Hays. I am not sure that I am the best person to speak to
insurance policies. That really takes us outside of the S&T domain
that I am most familiar with, and that our office is most

Ms. RICHARDSON. So, let me clarify my question, and I have got
about 30 seconds, so I am going to be as brief as I can. It is my
understanding that folks were sent the FEMA, NIST, and NSF,
down to you know, assist and coordinate with the efforts. Some of
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the problems that have been said about Hurricane Katrina and
Rita, was that the policies that people had were not consistent with
understanding potentially what damage could have occurred. And
so, my question is, from what you have learned, and what these
various organizations have observed, have those indicators been
passed on to the appropriate folks, who can then assist our con-
sumers to ensure that they, in fact, have the right protections?

Dr. HAYS. Okay. So, I think the answer is that that is happening.
It is a process that is still ongoing. There is a saying in this field
that we are always prepared for the last storm. And that is, in
part, because we learn so much from each event, as it happens. So,
as you mentioned, all these different teams, combined government
and private sector researchers down there, are learning from Hur-
ricane Katrina. A number of different agencies have participated in
that. Some of those results are starting to come online, so to speak,
but I think that is very much an evolving process. And so, we need
to look to the future to see the sort of uptake of what we learned
from that event.

Ms. RICHARDSON. Thank you very much, and you were very kind,
Mr. Chairman, to allow me that additional 30 seconds.

Chairman Wu. I thank the gentlelady, and the gentleman from
Michigan is recognized for five minutes.

Mr. EHLERS. Thank you, Mr. Chairman. I—first of all, I was
amused by your comment about the Habitat for Humanity homes.
I was not at all surprised when I saw that scorecard years ago, be-
cause I have worked on Habitat for Humanity homes, and I am
from the old school, if one nail is good, two is better, but I remem-
ber particularly working on one house where I was joining the roof
to the wall, and I am sure if that roof is ever blown off, the wall
will go with it. Now, maybe that is not an efficient way to do
things, but it certainly saves a lot of trouble later.

Dr. Hays, you said in your testimony that “the benefits of this
improved understanding will not be fully realized, however, until
it is incorporated more completely into actions at the State and
local level, both through building codes, design standards, and con-
struction practices.” With which I fully agree. But what plans does
the interagency working group have to do that, and I have a follow-
up question relating to NIST and NSF, if you would answer the
first one.

Dr. HAYS. So, the issue of uptake at the local level is one that
goes beyond just the science and technology. I mean, certainly
there are market mechanisms that can be brought to bear to en-
courage uptake, incentive programs and so forth, that I think sort
of go well outside the S&T arena that we are mostly talking about
here.

In terms of what the agencies can do, though, I think there is
sort of a two step process. Once the research is done, we under-
stand what the science and engineering results are telling us. That
first step, and I know you are very familiar with this, is the trans-
lation of that into standards and so forth, and so, these consensus-
based standards organizations that NIST is very much engaged in,
for example, are a place where the Federal Government, I think,
does a good job of helping to transfer knowledge.
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Where I think there remains to be a lot of work to be done is
that second step, which is the transfer of those standards that are
developed by the engineers, by the scientists, at the local level. And
that is something that I think the federal agencies in this program
tend not to be as engaged in, because their emphasis is on the
science and technology. But certainly one that I would be inter-
ested in learning more about, as you have highlighted a very im-
portant problem in the overall process.

Mr. EHLERS. Another aspect of this. I was struck, in listening to
the comments back and forth, that this is a building practices type
of thing, and I would not expect NSF to be active in it, and I was
surprised by the number of times people related work done by the
National Science Foundation. I don’t think any of my colleagues
are aware of that, and the importance of that work. Similarly, the
comments about NIST, a number of things over.

And we fail, in the Congress, to adequately fund these research
organizations. Many Members, I think, believe it is pie in the sky
pure science, but it has direct applications. And I would hope that
you would continue to work with those of us in the Congress, par-
ticularly this committee. I know Mr. Wu and Dr. Gingrey feel very
strongly about this, just as I do, that we are not adequately fund-
ing our research institutions. I would hope that your agency would
join with us in that effort, to persuade the rest of our colleagues
to do it right.

And since the President will be leaving office shortly, you can
throw discretion to the winds, and request mammoth amounts of
money for these agencies in next year’s budget, even though it may
not last, but it still would be a good show for the next Administra-
tion to deal with.

Dr. Hays. Well, Mr. Ehlers, you have mentioned two agencies
that, of course, are within the American Competitiveness Initiative,
S0

Mr. EHLERS. Right.

Dr. HAYs. I feel very comfortable in saying that we agree with
you that those are two agencies that do need additional funding,
and we are hoping that the appropriations process will yield that
this time.

Mr. EHLERS. Right, and I thank you for all your work that you
and Dr. Marburger did on the COMPETES Act, and especially,
that the President endorses so strongly.

Thank you. I yield back.

Chairman WU. I thank the gentleman. And I just want to make
a comment before closing.

And it is, in part, Dr. Hays, a response to what I am reading be-
tween the lines in some of the testimony that you gave, and also,
the answers that you gave to some of the questions, and some of
the colloquy with Dr. Ehlers. And that is that you seem to be advo-
cating for an all hazards approach, rather than this wind hazard
program, which has not received, it seems to me, either adequate
attention or adequate funding.

And I want to point out that it has been cited several times, both
by the witnesses, and by Dr. Ehlers, that the National Earthquake
Hazards Reduction Program at NIST is a success by many metrics,
that earthquake codes have responded, or have been changed all
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around the country. And I will take into consideration what you
have had to say about taking an all hazards approach, but I do
want to point out that this authorizing legislation passed in 2004,
was bipartisan in its original sponsorship, was passed in a bipar-
tisan manner through both chambers of this Congress, and was
signed by President Bush, and it is the law of the land. And if this
Congress passes the legislation again, I believe that what the wit-
nesses have brought to light today, and the concerns of the Mem-
bers of this subcommittee, are that whatever reauthorizing legisla-
tion we pass be implemented with heart and with resources, and
with thoughtfulness.

I know that we all work hard to serve this nation well, and as
we move forward in any reauthorization, we do want the future to
be an improvement on what has happened between 2004 and now,
with respect to this program.

I want to thank all of our witnesses for coming the distance and
testifying today. I appreciate that very, very much, and I under-
stand that you know, one of our witnesses was unavoidably de-
tained, as I have been numerous times in Chicago. And it is the
Bermuda Triangle of commercial flight, but I am sure that that is
a problem that we will work on and solve, eventually, also.

The record will remain open for additional statements from
Members, and for answers to any follow-up questions the Com-
mittee may ask of the witnesses. And with that, I again thank all
of the witnesses. I thank the Members for their participation, and
the witnesses are excused, and the hearing is now adjourned.

[Whereupon, at 11:31 a.m., the Subcommittee was adjourned.]
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ANSWERS TO POST-HEARING QUESTIONS

Responses by Timothy A. Reinhold, Senior Vice President of Research and Chief En-
gineer, Institute for Business and Home Safety, Tampa, Florida

Questions submitted by Representative Phil Gingrey

Q1. In your testimonies, you and Dr. Levitan propose that Congress assign NIST as
the lead agency for NWIRP. How would designation of a lead agency improve
the performance of the program? What activities could NIST take as a lead
agency that cannot currently be done under the National Science and Tech-
nology Council coordination?

Al. Designation of a lead agency provides a permanent home for the program with
staffing, a web site, regular communication and a focused committed group who own
the program. That sort of leadership is easily lost with a coordination council. NIST
is, in our opinion, the correct agency to task with leadership of this program because
the heart of the program, if it is to be successful, is pre-event mitigation including:
retrofitting existing buildings and structures or improving the hazard resistance of
new buildings and structures through stronger building codes and standards, ade-
quate enforcement, training and education; improved methods for evaluating the
hazard resistance of materials, components and systems; and finally improved meth-
ods for assessing the costs and benefits of all these activities.

While the activities and funding proposed for FEMA, NSF and NOAA, among oth-
ers, all contribute to the bigger picture of adequately understanding the problems
and issues associated with windstorm damage and will help lead to successful solu-
tions that reduce damage, injury and losses, the physical changes to our infrastruc-
ture are key to beginning to see actual reductions in losses. NIST is the appropriate
agency to conduct and fund the kind of applied research needed and to lead the nec-
essary technology transfer. NSF does not typically fund applied research and will
not fund testing programs designed to develop databases needed to improve building
code provisions. FEMA typically has very little pre-event discretionary funding and
it does not have a strong research mission. NOAA is generally concerned about pre-
dicting and characterizing weather events; the kind of fluid structure interaction
that characterizes windstorm effects on buildings is outside its mission.

Despite inadequate funding, NIST has done a good job with management of the
National Earthquake Hazard Reduction Program since it was assigned this respon-
sibility. There would be some synergies and critical mass benefits to having both
programs managed by the same agency. We still see a role for the National Science
and Technology Council in coordinating and monitoring the activities of the various
agencies. However, we believe that having a single agency leading the effort to more
clearly focus the contributions of the various agency activities on the mitigation mis-
sion would be quite beneficial.

Q2. What are the linkages between wildfire damage and wind research and develop-
ment? Can information gleaned from studying severe weather also improve our
ability to forecast wildfire movements?

A2. Not surprisingly, wind significantly changes the dynamics of wildfire spread
and creates conditions where firefighters have little control over the spread. Re-
search being conducted by NIST and others suggests that the wind-structure inter-
action, which has long been recognized as important to wind loads, is also critically
important to the assessment of ignition risks and predicting wildfire spread. Close
to the Earth’s surface, the wind characteristics tend to be dominated by the inter-
action of the wind with topography, vegetation, buildings and structures. While
there may be some differences in flow characteristics because of the thermal effects
of the wildfire, as wind speeds increase, these differences are likely to be reduced.
Thus, we believe that analytical tools to understand the effects of turbulence on
wind-structure interaction will be useful for improving our ability to predict
vulnerabilities from multiple hazards that have a wind component.

Q3. Do any members of the IBHS provide a discount to homeowners, builders, or
businesses that adopt and use the latest building codes? With what professional
organizations do you coordinate during the development of your building codes?
What impact do your suggested codes have on the construction industry?

A3. All insurance companies writing wind-related property coverage in Florida pro-
vide some sort of discount for structures built using the most up-to-date building
codes. The amount of the discounts and the ways they are administered is left to
the discretion of the individual insurers. IBHS does not get involved in any under-
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writing discussions. We also have a number of State wind pools, as well as some
private insurers that have begun offering discounts for homes built using IBHS’ For-
tified . . . for safer living™ criteria, which is actually “code plus.”

We work with the International Code Council and the National Fire Protection
Agency on the development of their national consensus model building codes where
all stakeholders participate in the code development process. IBHS does not have
or maintain its own building code. We do have a voluntary “code plus” designation
where we have worked to establish a series of requirements that our analysis indi-
cates will produce a superior building that will likely perform substantially better
than surrounding buildings when a major event occurs. A key element of that des-
ignation program is a design review and a series of inspections, which assures that
the key hazard resistant elements are actually built into the building as designed
and as required for the designation.

Frequently, stronger building codes and our “code plus” designation add to the
first costs of the building. However, we believe that those higher initial costs need
to be assessed in terms of the overall life cycle costs of ownership of the building
and the peace of mind and reduced chances of disruption to lives and the community
that are associated with the improved hazard resistance. Risk modeling companies
and various benefit-cost analyses for proposed strengthening of building code provi-
sions have generally shown significant positive benefit-cost ratios for seismic and
windstorm upgrades.

The amounts of the benefits certainly vary depending on the building size, prob-
abilities of occurrence of events of certain magnitudes and type of construction. We
believe that improving our ability to carry out robust benefit-cost studies should be
a key goal of the National Windstorm Impact Reduction Program. Clear demonstra-
tions and justification of the benefits will go a long way toward convincing a wide
variety of public and private entities that they should be valuing hazard resistant
construction and providing incentives to encourage construction of these types of
buildings.
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ANSWERS TO POST-HEARING QUESTIONS

Responses by Marc L. Levitan, Director, Louisiana State University Hurricane Cen-
ter; Charles P. Siess, Jr. Associate Professor, Department of Civil and Environ-
mental Engineering, Louisiana State University

Questions submitted by Representative Phil Gingrey

Q1. In your testimonies, you and Dr. Reinhold propose that Congress assign NIST
as the lead agency for NWIRP. How would designation of a lead agency improve
the performance of the program? What activities could NIST take as lead agency
that cannot currently be done under the National Science and Technology Coun-
cil coordination?

Al. The National Institute of Standards and Technology (NIST) is the best choice
as a lead agency for NWIRP to improve performance of the program. NIST’s Build-
ing and Fire Research Laboratory has a long history of research and technology
transfer in the study of wind hazards and wind hazard mitigation (the statements
of Drs. Hays and Reinhold for this hearing provide details on some of NIST’s recent
activities in support of the wind engineering).

Of the federal agencies involved in the NWIRP, NIST has the most standing with-
in the engineering research and technology transfer community in the area of wind
hazard mitigation, making their leadership more effective than that of other agen-
cies. NIST has the most interaction with industry and building codes and standards
activities, which are critical components to effective wind hazard mitigation.

The NWIRP is very similar in nature to the successful National Earthquake Haz-
ards Reduction Program (NEHRP) for which NIST already serves as the lead agen-
cy. NEHRP program activities span the range of basic research, applied research,
and technology transfer and education, working with other government agencies,
universities, industry, and nonprofit research and technology transfer organizations.
The NWIRP program has a similar range of activities and partner agencies and or-
ganizations, so NIST can leverage its success leading the NEHRP into ramping up
activities of the NWIRP.

Since NIST has expertise and experience with basic research and applied research
and technology transfer in the area of building technologies, both in-house and
through management of externally funded projects, they are in a position do a better
job coordinating the overall NWIRP efforts than the current arrangements.

Question submitted by Representative Laura Richardson

Q1. Can you please provide recommendations on how the pipeline of engineers and
other professionals with wind hazard mitigation expertise can best be developed?

Al. Very simply, developing a pipeline of engineers and other design professionals
with wind hazard mitigation expertise is primarily dependent on availability of
funding for wind hazard mitigation research.

Students graduating with Bachelors or advanced degrees in civil engineering, ar-
chitecture, and construction management today have little or no formal education
in wind hazards and mitigation. Much of the reason behind this phenomenon stems
from the current paucity of funding for wind-related research. The expertise to teach
the kind of classes and to develop the textbooks and curricular materials needed
generally resides in university faculty. There are only a small handful of faculty at
U.S. universities that currently work in the area of wind hazard mitigation, which
is directly correlated to research funding levels. If university faculty members can-
not obtain funding in a certain area, they will not get promoted and tenured, so they
choose other areas for their research careers. With little research support available,
there are very few graduate students working in this area, so we are not effectively
training a new generation of faculty and research leaders.

Comparing this situation with earthquake hazard mitigation is very instructive.
The NEHRP has provided a significant level of research funding for years now, hav-
ing a hugely effective impact on seismic hazard reduction. There are very active pro-
grams in earthquake research, education, training, and engineering practice, par-
ticularly in high seismic areas. There are many faculty active in earthquake engi-
neering research and education, therefore reference books, textbooks, and training
materials for continuing professional education are widely available. Most civil engi-
neering curricula on the west coast have required components and sometimes entire
courses in seismic design at both the undergraduate and graduate levels. One of the
end results of the NEHRP has been creation of a current generation of design pro-
fessionals equipped with the fundamentals earthquake hazard reduction. Seismic
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safety has become a critical component of every building and infrastructure project
that is conducted in the areas of high seismic risk in this country, one that is con-
sidered from the very start of the project. Contrast this with wind hazard mitiga-
tion, which in most cases is not considered as a design priority and the building
science professionals are not generally knowledgeable about it.

Ramping up funding levels for wind hazard mitigation research over the next sev-
eral years and then maintaining it is the single most important step in building and
filling a ‘pipeline’ of new design professionals that can solve the Nation’s wind haz-
ard problems. It will attract new faculty and graduate students to study in that
area, leading to publications and textbooks and new courses that work their way
into undergraduate curricula and continuing professional development for practicing
engineers and architects.
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ANSWERS TO POST-HEARING QUESTIONS

Responses by Leslie Chapman—Henderson, President and CEO, Federal Alliance for
Safe Home, Inc.—FLASHO

The information provided is based on our experience with input from many of the
partners in the Federal Alliance for Safe Homes, including, but not limited to, our
committee of technical construction experts and engineers from Georgia-Pacific,
Home Depot, SkyeTec, the National Storm Shelter Association, State Farm Insur-
ance Companies, Louisiana State University, Simpson Strong-Tie, Institute for Busi-
ness and Home Safety, and WHYork Consulting. The retrofitting solutions that are
referenced below have been tested through research at institutions including the
University of Florida, Florida International University, and Texas Tech.

Questions submitted by Representative Phil Gingrey

Q1. What is the state-of-the-art for retrofit technologies of older construction?

Al. State-of-the-art Retrofit Technologies—Seven key methods of retrofitting
older homes and protecting vulnerable areas have been researched and tested for
their effectiveness. Today, these methods represent the best practices for state-of-
the-art windstorm mitigation in the built environment. They include the following:

1) Roof Deck and Attachment: Install a roof deck of solid plywood five-eighths
inches to maximize wind and wind-borne debris resistance with 10 penny
common or eight penny ring shank nails spaced at six inches along the panel
edges and every six inches in the field of the plywood panel. The nails must
penetrate the decking directly into the roof framing, and a visual inspection
from the attic should confirm that the roof decking is properly nailed to the
roof framing.

Secondary Water Barrier: Create a secondary water barrier by installing self-
adhering flashing tape or modified polymer bitumen strips on top of the
joints in the roof deck. This measure keeps out the rain in the event the roof
covering is damaged or destroyed by severe weather. Install a layer of 30#
underlayment, or felt paper, over the decking and secondary water barrier.
The felt helps with drainage in the event water gets under the roof covering.

3) Roof Covering: Install a roof covering that has been tested to the latest
standards for wind and impact resistance. These standards are ASTM D
3161 (modified to 110MPH) or UL 2390 for wind resistance and UL 2218 for
impact resistance. Adhesives can significantly increase the roofs resistance
to uplift from the wind by applying a bead of premium construction adhesive
inside the attic using a caulking gun along both sides of the intersection of
the roof decking and the rafters or trusses. We recommend an adhesive that
successfully meets APA AFG-01 or ASTM D 3498.

Roof Shape and Bracing Gables Ends: A hip roof typically performs better
in windstorms than a gabled roof because of its aerodynamic properties and
typical construction techniques. For gable end wall construction, there are
two construction techniques that should be followed—Continuous Wall Con-
struction, or Balloon Framing, and Platform Framing. Continuous Wall Con-
struction uses full-height studs, concrete or solid masonry walls from the
floor all the way up to the roof. Platform Framing is another option. Plat-
form framing braces the intersection of the gable and the end wall as this
intersection 1s a particularly weak point and those that are not properly
braced can collapse. If the wall collapses, wind and wind-driven rain can
enter the home causing major damage. In older homes with attics, an attic
floor or ceiling diaphragm can be braced and retrofitted in some cases to pro-
vide the lateral support of the gable end wall if the end wall is not framed
full height.

Roof-to-Wall Connections: To make sure the roof stays in place in high wind,
securely anchor the roof to wall by installing hurricane straps or clips at
every wall-to-rafter (or truss) connection to reinforce the roof. These connec-
tions are critical in holding the roof together and will dramatically increase
the home’s overall resistance to wind. The connectors should be installed
under the manufacturer’s specifications.

Opening Protection: Protecting home’s openings such as windows and doors
from penetration from wind-borne debris can be done by installing code-ap-
proved impact-resistant windows and doors or installing impact-resistant
coverings, such as shutters over windows and doors. Impact-resistant glass
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and shutters are specifically designed to meet a combination of impact from
wind-borne debris and continuous pressure from the wind.

Impact resistant windows usually consist of a clear plastic-like film sand-
wiched between two specially-treated pieces of glass, giving the window
greater strength than glass alone. Equally important as the strength of the
glass is the strength of the window’s frame. An impact resistant window is
tested as a unit that includes the glass, the frame, as well as the attach-
ment hardware and the installation method. A variety of products have been
brought to market that have been tested to research-based standards and
have been designated as such through a recognized product approval system
or evaluation report. Recognized ratings include are SBCCI SSTD 12; ASTM
E 1886 and ASTM E 1996; and Miami-Dade Protocols PA 201, PA 202, and
PA 203.

7) Doors: Exterior doors should be wind and impact resistant or protected with
an impact resistant covering. Garage doors are particularly vulnerable to
high winds because of the long span of opening they cover and the relatively
light weight material they are made of. Two options are available for the
strengthening garage doors. One option is to replace the door track with a
system that is designed to withstand high winds and wind-borne debris. The
other is to protect the garage door with a tested and approved impact resist-
ant covering.

Q2. What are the costs of those changes for an average house built in 1970?

A2. Average Costs for Retrofit Technologies—The information below shows es-
timated costs for improvements on homes built in 1970 or before using the retro-
fitting technologies for older homes. This data was collected through the My Safe
Florida Home program, administered by the Florida Department of Financial Serv-
ices, with actual retrofit numbers and pricing. In the course of conducting free wind
inspections, My Safe Florida Home estimated that it examined 4,315 homes that
were built in 1970 or before. The average age of all the homes inspected under the
program in 2007 was 26 years, with an average insured value of $238,000.

Intelgor roof deck attachment (installed on the underside of the roof via the attic)—
3,754
Exterior roof deck attachment (installed when home is being re-roofed)—$201
Interior secondary water barrier (installed on the underside of the roof via the
attic)—$4,527
Exterior secondary water barrier (installed between the roof deck and roof cover)—
784

Upgrading roof covering—$2,177

Bracing gable-end walls—$576

Reinforcing roof-to-wall connections—$1,823

Standard protection for entry door—$764

Standard protection for gable end vent—$84

Standard protection for garage door—$1,263

Standard protection for skylight—$739

Standard protection for sliding glass door—$1,611

Standard protection for window—$279

Permanently attached protection for entry door—$764
Permanently attached protection for gable end vent—$84
Permanently attached protection for garage door—$1,263
Permanently attached protection for skylight—$739
Permanently attached protection for sliding glass door—$1,611
Permanently attached protection for window—$723
Permanently deployed protection for entry door—$696
Permanently deployed protection for garage door—$1,263
Permanently deployed protection for skylight—$739
Permanently deployed protection for sliding glass door—$4,692
Permanently deployed protection for window—$1,771

Source: My Safe Florida Home Program
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Original program cost estimates were established via a survey and analysis that
looked statewide at pricing estimates for each retrofit option covered by the My Safe
Florida Home Program. The pricing information was obtained from sources includ-
ing:

¢ Garage door manufacturers and suppliers

¢ Impact-rated window manufacturers

¢ International Hurricane Protection Association data

¢ Data from Manufacturers of both standard and non-standard shutter products

¢ Local building contractors regarding specific retrofits such as soffit replace-
ment, roof-to-wall connections, and gable end bracing

¢ Roofing Contractors and the Florida Roofing, Sheet Metal and Air Condi-
tioning Contractors Association (FRSA) for roof covering prices for cost per
square foot of openings for protection, roofing, and specified retrofits of wall
or gable ends

¢ Department of Financial Services Statewide Construction Pricing List

As stated above, the My Safe Florida Home now uses actual grant costs on home
improvements to maintain current cost estimates and uses data collected from ap-
proximately 400,000 completed home inspections performed from 2006 to 2008.

Q3. Can we confidently calculate the cost and benefits of retrofit technologies cur-
rently?

A3. Cost Benefits Ratios for Retrofit Technologies—We believe that we can
confidentially calculate the costs and benefits of retrofit technologies currently avail-
able. One measure of financial cost benefit ratios may be established by calculating
the savings to homeowners that may be achieved through the lower insurance pre-
miums offered when a home’s storm-resistance rating is improved. By law, all li-
censed insurance companies in Florida must offer discounts on premiums for hurri-
cane-strengthening features. In a report released in February 2008, My Safe Florida
Home reported that retrofitting an average home with $3,748 in improvements
yielded an average discount on wind premiums of 24 percent. Of 393,446 homes in-
spected to date, 226,368—57 percent—were eligible for an average savings of $218
dollars off their wind insurance premium annually. Of all homes that were awarded
grant funds to protect all openings, the average increase in strength to the home
as measured by the hurricane resistance rating scale was 36 percent, or 16 points.

Another method of calculating costs and benefits is to conduct a statistical anal-
ysis of the economic and social losses that may be avoided through mitigation. These
losses may include direct property damage, business interruption, human losses,
and the cost of emergency response.

The Multi-hazard Mitigation Council (MMC) of the National Institute of Building
Sciences released an independent study in 2005 that quantified the future savings
from hazard mitigation, looking at hazard mitigation activities related to earth-
quake, wind and flood funded through three mitigation grant programs—the Hazard
Mitigation Grant Program, Project Impact, and the Flood Mitigation Assistance Pro-
gram. The study was in response to a mandate by the Senate Appropriations Com-
mittee, Subcommittee for the Veterans Administration, Department of Housing and
Urban Development, and Independent Agencies of the 106th Congress (Senate Re-
port 106-161).

The final MMC report, “Natural Hazard Mitigation Saves: An Independent Study
to Assess the Future Savings from Mitigation Activities,” looked separately at earth-
quake, wind and flood mitigation, providing a cost-benefit analysis for each threat.
The study considered both “project” mitigation—physical measures to reduce dam-
age—and “process” mitigations—which include activities such as assessment, edu-
cation and efforts to foster stronger building codes.

With regard to wind mitigation activities, the MMC findings were that property
loss benefits can be significant, with reductions measuring up to four times the cost
of the retrofit. The total benefit-cost ratio of wind hazard mitigation was 3.9—much
higher than the 1.5 benefit-cost ratio of earthquake mitigation. The MMC study
looked at community-wide benefits, taking into account impacts including human
losses, economic loss, direct property damage, business interruption, and govern-
ment costs including emergency response.

While existing data clearly points to a favorable benefit-cost ratio for wind hazard
mitigation, there are areas that may be further explored in future efforts. Areas for
further study may include a benefit-cost analysis specific to residential structures,
estimating cost-benefit ratios for specific retrofitting measures or techniques. Rel-
atively inexpensive measures to protect the integrity of structures may have enor-
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mous incremental benefits—for example, the loss of a roof in a windstorm can easily
lead to a total loss of the structure, which may be prevented by a few relatively in-
expensive retrofitting techniques.

Q4. If not, what needs to be done to improve our understanding?

A4. Expanding Cost Benefit Information—We believe that the current financial
cost-benefit information, while reliable, can and should be expanded through ongo-
ing efforts in all the states facing wind hazards as different local market conditions,
construction costs and insurance regulatory laws can affect the cost and feasibility
of wind retrofitting activities. This could be accomplished through expanded market
level research leveraging the readily available data on actual improvement costs
along with data collected on the age and resistance of the current housing inven-
tories. These efforts could be expedited in hurricane-affected markets like Alabama,
Mississippi, Louisiana and Texas. This additional market research would likely
yield an enhanced picture of the current built environment and its vulnerability to
the wind hazards including hurricanes and tornadoes.

Further, we urge the Committee to consider an investment in expanded applied
research to support further refinement of retrofitting techniques. This investment
in research and testing of construction techniques could introduce enhanced effi-
ciency and cost savings that will positively impact cost benefit calculations.

Finally, we urge that cost benefit always be viewed, first and foremost, in the con-
text of life safety and injury prevention while recognizing financial benefits as an
essential but secondary benefit. The recent losses of thousands of lives as both direct
and indirect outcomes of hurricanes and tornadoes are stark reminders of the essen-
tial nature of reducing windstorm threats at any cost.

We applaud the Committee for this critical examination. We thank you for your
commitment to solving the critical issue of wind hazard reduction, and we are
standing by if we may be of any additional service.
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STATEMENT OF TIMOTHY A. REINHOLD
SENIOR VICE PRESIDENT OF RESEARCH AND CHIEF ENGINEER
INSTITUTE FOR BUSINESS & HOME SAFETY
TAMPA, FLORIDA

Chairman Wu and Members of the Subcommittee, my name is Dr. Tim Reinhold.
I am the Senior Vice President of Research and Chief Engineer for the Institute for
Business & Home Safety (IBHS), which is a nonprofit initiative of the U.S. property-
casualty insurance industry dedicated to reducing property losses of all types. Our
members write 87 percent of the property-casualty business in the country. Our re-
search and mitigation messages are focused on earthquakes, wildfire, high-winds,
hurricanes, freezing weather, and flooding. We are specifically involved in wind-
storm impact reduction through:

« research and testing;

¢ communications;

¢ outreach and education;

¢ building code development and adoption;

« data collection and analysis; and

¢ promotion of incentives for mitigation and disaster resistant construction.

Our members have clearly recognized the need for, and potential benefits of, sig-
nificant new investments that target hazard-related research and focus on physical
mitigation of buildings and structures. In response to that need, the IBHS Board
of Directors this spring authorized construction of a major new independent re-
search laboratory for which we are currently involved in a $40 million capital fund-
raising campaign. A central element of the laboratory will be a windstorm simula-
tion facility capable of reproducing a variety of conditions ranging from hurricane
winds and wind-driven rain, wind-blown hail, and wind-driven wildfire effects.

In addition, our members have voted to significantly increase our operating budg-
et over the next few years. Beyond this direct investment in our own efforts, IBHS
members clearly recognize the need for additional federal investments in basic and
particularly applied research related to natural hazards and mitigation efforts. Spe-
cifically, IBHS as well as a number of our member companies have supported the
“National Windstorm Impact Reduction Program” and IBHS provided testimony
during the hearings that led to its initial authorization. It is unfortunate that no
funds were ever appropriated for that program.

Risks and Vulnerability

Over the past decades, with the exception of Hurricane Katrina, we have seen
dramatic drops in the loss of life during hurricanes due to better warning and evac-
uation systems. Warning times for tornadoes have improved in many parts of the
country through the extended use of Doppler radar, and we are seeing increasing
numbers of people being evacuated in areas threatened by wildfire. In contrast to
the reductions in loss of life, we have seen dramatic increases in property losses as
our nation concentrates more and more of its population and wealth along our vul-
nerable coastlines and in areas with greater risks for wildfires. It has been esti-
mated that some 60 percent of the new homes built in the 1990s (about 8.4 million
houses) were located in the Wildland Urban Interface (WUI), and are at increased
risk of damage from wildfires. Furthermore, fully 50 percent of the U.S. population
now lives within 50 miles of the coast, and one-third of housing units within the
contiguous U.S. are currently located within the WUI.

As a result of this increased population density in vulnerable areas, we are cer-
tainly not immune to a large loss of life in a future hurricane event. Many experts
are concerned that a fast developing and fast moving hurricane could produce a
large loss of life among people trapped in traffic jams associated with attempts to
evacuate too many people in too short a time. Ultimately, we are not likely to be
able to provide enough evacuation capacity and warning time to handle the de-
mands if population growth continues unabated. Many emergency managers would
argue that we have already passed the point where mass evacuation is viable in
many of the more vulnerable areas. We are also seeing large numbers of people
being evacuated in front of fast-moving wildfires and have already reached the point
where more people die on the roads trying to evacuate before wildfires strike than
die in buildings that burn during the wildfires.

To counter the evacuation risks and the dramatic increases in property losses
from hurricanes, we desperately need to build stronger and safer homes and busi-
nesses resistant to windstorm effects, including water intrusion. Stronger, storm-re-
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sistant buildings will mean that coastal inhabitants, who are not in vulnerable
structures or in inundation areas where evacuation is mandatory, will not need to
evacuate. In addition, property losses will be reduced and the resiliency of our com-
munities will dramatically improve. Post-storm analysis of building performance fol-
lowing the 2004 and 2005 hurricane seasons has clearly demonstrated that modern
fngineering-based design of buildings is reducing structural damage and economic
osses.

However, water intrusion and interior damage is still causing many people to be
displaced from their structurally sound buildings. Unfortunately, the large inventory
of properties built without any building code requirements, or using earlier inad-
equate codes, continues to dominate the losses whenever a storm strikes. Improved
analytical tools and test methods are needed that will allow more cost-effective de-
sign for new buildings and that address water intrusion issues. Significant research
is needed to address risks for existing buildings, which should include development
of analytical tools and test methods to support both development and evaluation
cost-effective mitigation measures.

Similarly, we need a better understanding of wildfire risks and better methods
for predicting wildfire spread and community performance. There are clear indica-
tions from community assessments following recent wildfires that it is possible to
design and maintain fire resistant communities. However, the assessment of risk
factors still needs significant improvement. Current modeling efforts within NOAA,
NIST, the U.S. Fire Service and academia need additional support. Again, the re-
search should target the assessment of risks to existing buildings and the develop-
ment of analytical tools and test methods that will support both the development
and evaluation of cost-effective mitigation measures for individual properties and for
community approaches to reducing risks.

Other types of windstorms, including strong thunderstorms and tornadoes, rou-
tinely represent a large portion of annual losses across our nation. While there are
no clear indications that the total number of tornadoes or the strength of tornadoes
is increasing, the expansion of urban and suburban areas means that the chances
of a major storm affecting homes and businesses continues to increase. Building
codes have tended to stay away from prescribing strengthening of buildings to resist
tornadoes because the chance that a particular building will be struck are below the
risk threshold usually used by building codes to prescribe minimum design require-
ments. Key goals for personal protection can be expressed as creating a safe place
and providing time to get there before a tornado strikes. Nevertheless, some high-
value properties are being specifically designed with these events in mind, and the
International Code Council recently developed a shelter design standard that ad-
dresses design of both tornado and hurricane resistant shelters. The potential for
large tornadoes to affect large portions of communities or a whole community have
been driven home in recent years by the Oklahoma City tornado and the Greenburg,
Kansas, tornado.

When it comes to the general population of buildings, there are clear indications
that modest strengthening of connections could reduce structural damage in the
more frequent weaker tornadoes. About 87 percent of the land area affected by tor-
nadoes or other thunderstorm-related wind events experience nominal wind speeds
below those associated with a moderate hurricane. Even the most intense EF—4 or
EF-5 tornadoes produce large variations in wind speeds, with significant areas
around the periphery of the storm being affected by lower wind speeds. There are
clearly differences in the wind structure of these storms. NOAA and NOAA/NSF
funded academic research to investigate the structure of these storms is needed.
NIST and NSF funded research is also needed to investigate the corresponding
wind-structure interaction. This research is needed to assess the implications for de-
zigr} og building components, connections and systems when additional protection is

esired.

Experience over the past several decades and projections for the future all indi-
cate that damage and losses from hurricanes, tornadoes and wildfires are all ex-
pected to increase. Most of that growth is related to increased concentration of popu-
lation and property values in risky areas. Improvements in the design and construc-
tion of new homes and communities, and the implementation of mitigation measures
for existing buildings and communities, are the most effective means for actually de-
creasing the losses and impacts on communities. Improved predictive tools for com-
municating risk and for providing advance warning so that last-minute preparations
can be taken and safe evacuation accomplished also play an important role.

Mitigation Research

As indicated above, a major emphasis of future research should be on developing
improved predictive tools and test methods that address the specific characteristics
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and risks of each of the hazards. Progress has clearly been made in defining general
problems and vulnerabilities; but, as we move to the level of a specific community
and then to a specific structure, predictive tools lose their ability to address specific
vulnerabilities, to assign loss estimates to those vulnerabilities and to establish
clear cost-benefit estimates for mitigation measures.

In order to better assess various mitigation measures and to establish priorities,
significant research is needed that will enhance existing or develop new test meth-
ods, analytical tools and system approaches to integrating the vulnerability assess-
ments. Given the state-of-the-art, I would suggest an almost equal investment of re-
sources in short-term and long-term efforts. There will have to be a coupling be-
tween knowledge gained from research into the nature of the risks with analytical
t(l)olls gnd test methods to assure that the salient physical factors are adequately in-
cluded.

Parallel efforts can be effective. We need to revisit and carefully review current
test methods and analytical tools in light of recent observations from post-event as-
sessments. This will assure that any limitations and possible relationships between
laboratory or computer simulations and field experience are clearly defined. At the
same time, additional research is clearly needed on the nature of the threats posed
by the different hazards and of the physical characteristics that are potentially im-
portant to performance of buildings when they are exposed to the hazards.

A major emphasis of the research should be directed towards system effects and
system performance so that the roles of various vulnerabilities can be properly as-
sessed within an overall performance-based analysis. The research should focus on
more complete definition of the phenomenon involved in the basic hazards and on
the interaction of those hazards with the built environment. Initial high-level as-
sessment and tools can help in the short-term, but ultimately, the assessments and
tools must be built upon a very granular foundation that properly accounts for indi-
vidual elements within the context of the system performance.

Case studies and demonstration projects, similar to those employed in building
energy research, should be a part of the program. Durability and performance in
extreme events after years of exposure to the elements must be factored into assess-
ment of products and systems. We must move beyond assessments that are limited
to new unused products and account for the effects of aging.

Much of the private industry research and development as it applies to wind haz-
ards has focused on meeting existing test standards so that products can obtain
product approvals necessary to allow their use in building construction. There are
some ongoing efforts to look at new test methods and performance issues within
government laboratories and academic institutions and to some extent by industry
associations.

Implementation of the National Wind Impact Reduction Program

In a real sense, the National Wind Impact Reduction Program (NWIRP) has never
been implemented in any meaningful way because no funds were ever appropriated
for the program. Nevertheless, there has been some progress in windstorm-related
research through activities of individual agencies using existing authority and budg-
ets and through several earmarks that have directed budgeted resources to aca-
demic organizations at the expense of agency activities and priorities. Significant
advances include the measurement of meteorological parameters in hurricanes,
around the periphery of tornadoes, and in wildfire regions and in improving the un-
derstanding of wind loads and wind effects. However, these efforts have been frag-
mented and of limited scale due to lack of resources. Consequently, they have gen-
erally not provided the level of detailed information needed to significantly improve
our understanding of all of the important parameters or significantly improve as-
sessment tools or modeling of the events.

Some specific examples are described below. FEMA has produced a series of best
practice documents following some of the major hurricanes and other windstorm
events and has developed a powerful general risk assessment tool through HAZUS-
MH. However, significant work is still needed before it will be particularly useful
for evaluating individual properties. NIST has been working on a database assisted
tool for improving the assessment of wind loads on structures that should be an im-
portant resource for improving load definitions in future editions of the model build-
ing codes. NIST also has been working on a detailed model of wildfires that includes
the kind of detailed granular structure needed to create a useful predictive tool.
Again, this tool may have its greatest use in improving future wildfire related build-
ing code requirements and in the assessment of mitigation measures.

NIST-related earmarks have funded research initiatives at Texas Tech University
and for one year at a consortium of universities that included Clemson University,
the University of Florida and Virginia Tech. The research conducted through these
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earmarks have contributed to improved understanding of wind loads and wind char-
acteristics that are beginning to find their way into proposed building code changes.
The NSF has funded a number of research initiatives, including one through PATH
funding that has targeted water intrusion research. NOAA has been continuing its
work on forecast enhancements and through earmarks has funded some of the land-
based deployments of instruments to measure wind conditions in hurricanes. The
National Sea Grant Program of NOAA also has funded a number of research efforts
aimed at improving the resilience of coastal properties and the evaluation of mitiga-
tion options for existing buildings.

There has been some level of coordination of these various research activities be-
tween individual agencies and in particular between researchers at the various
agencies. For example, NSF has funded the water intrusion research through fund-
ing associated with HUD’s PATH program using jointly established priorities. NIST
is working with NOAA and with the U.S. Fire Service on its modeling of wildfire
risks. However, there has not been the level of coordination originally envisioned by
a fully developed and fully funded NWIRP.

As Congress looks towards reauthorization of the NWIRP, we would suggest that
it concentrate the efforts in three areas.

¢ The first is development of enhanced understanding of the events, including
better definition of parameters that are important to the design and perform-
ance of the built environment. For hurricanes, this can include ability to fore-
cast tracks and intensities of events, but it should go beyond that to include
characterization of storm characteristics such as wind turbulence, gust struc-
ture, and wind-driven rain characteristics and quantity. For wildfires, it
would include the influence of topography and terrain roughness on the local
wind climate, turbulence associated with the flow, and influence of burning
vegetation and houses on winds in a community. For tornadoes, it could in-
clude better definition of the wind field near the ground surface.

¢ The second area is research directed at better understanding and modeling
of the interaction of the events with the built environment. For hurricanes,
this would include the influence of wind characteristics and water droplet size
distributions on wind loads and water intrusion, respectively. For wildfire, it
would include the influence of wind on ignition points, fire intensity and heat
transfer, as well as the ability of firefighters to influence the risks. For torna-
does, it would include the influence of the wind field characteristics on wind
loads and a better understanding of the required strength of components and
connections to resist these loads and effects.

¢ The third area is the research aimed at improving building codes, developing
effective mitigation measures and analysis tools to improve design efficiency
as well as assess the benefits of mitigation measures or design requirements
on both component and system performance. This research also should target
the resilience of transportation and lifelines systems as they are essential to
the quick recovery of individuals and communities.

We would suggest that the legislation designate a lead agency and provide more
balance in the suggested funding that will emphasize the mitigation-related re-
search efforts. Ultimately, we need to reduce the losses and disruptions that accom-
pany these events in order to protect our citizens and stabilize our communities and
economy. The NWIRP should have as its core focus activities which support that
mission. Consequently, from our perspective, NIST should be the lead agency but
funding and coordination should extend at least to NOAA, NSF, FEMA, HUD and
the FHWA.

Technology Transfer

The main obstacles to widespread implementation of windstorm mitigation tech-
niques in new and existing structures relate directly to issues of complacency, edu-
cation, research and demonstration of cost effectiveness of the measures. Through-
out the country, homeowners are, in general, complacent about their exposure to ex-
treme windstorms or they believe there is little that can be done to provide protec-
tion from the most intense storms where people frequently are killed or injured.
People who live in central Florida have typically said that the real risk is in South
Florida, or the Panhandle. Likewise, builders and legislators who live and work in
the Florida Panhandle think that they are protected by a shelf of cooler water off
their coast and that the real risk in the Keys or in the Carolinas. A major problem
is that the typical return periods between major storms is such that people do not
think it will happen to them.
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Because of this low perception of threat from windstorms, consumers are less like-
ly to spend the money required to make their homes more resistant to windstorms—
especially when they can spend their money on upgrades they can enjoy everyday
like granite counter tops and hardwood floors. The competition to spend extra
money on home improvements rarely results in mitigation efforts winning out.
There is a fundamental need to create reliable tools that will provide accurate esti-
mates of the benefits of mitigation measures as well as the costs. There is also a
critical need for social science research to help guide the mitigation programs so
that solutions are also implemented.

Lack of data and research on the benefits of mitigation and strong building codes
also poses a barrier to the implementation of mitigation measures. The data that
insurers collect as a part of the claims process following a major wind event relates
mainly to documenting the damage that the policyholder needs compensation for
and making sure the insured is compensated according to the policy coverage in a
timely manner. The role of the insurance adjustor in such a scenario is to document,
estimate and pay or arrange for payment of covered expenses. Typically there are
extreme time constraints placed on the adjustors and the companies they represent
to review properties and act on claims in a short timeframe. Given these responsibil-
ities, it becomes too onerous (particularly in a catastrophe when large amounts of
disaster victims need to begin their recovery) to expect that the adjustor would be
able to determine and document the actual causes of loss and identify mitigation
measures that could have prevented or reduced the damage. Because of this, insur-
ance data alone provides little insight into the impact that wind mitigation can have
on total losses.

In order to produce meaningful data to assess the effect of windstorm mitigation
activities, several things need to be known. First, the actual wind speed and the
characteristics of the wind that the building was exposed to needs to be known.
Then, details as to what parts of the building failed due to excessive wind force need
to be documented and most probable causes of initiation of failure need to be identi-
fied. By comparing the wind speed with a careful study of the failures, researchers
can begin to make credible quantifications of the potential benefits of windstorm
mitigation.

Unfortunately, many of the NOAA Automatic Surface Observing Systems (ASOS)
lose power and stop recording or reporting wind speed data during severe wind
storms. There is a clear national need to harden these systems and provide backup
power so that NOAA and all those affected by these storms have better data on sur-
face winds in various areas impacted by the storms.

A number of barriers to constructing stronger and safer structures also relate to
the adoption and enforcement of building codes and standards.

¢ First, a large number of local communities throughout the Nation have not
adopted any building codes and standards for residential construction.

¢ Second, a large majority of local communities have not adopted the latest
model building codes without any local amendments that weaken the model
provisions.

¢ Third, while there is more widespread adoption of model building codes and
standards for commercial properties, there are again many local jurisdictions
where code adoption is non-existent or woefully out-of-date.

Uniform and strong enforcement is another key issue, even in local communities
that have adopted the latest standards. This lack of uniformity in the baseline for
construction of homes and businesses means that the performance of buildings is
less predictable and the levels of risk vary dramatically from jurisdiction to jurisdic-
tion. We find that responsible builders have difficulties competing in areas where
there are no building codes, which leads to building to the lowest denominator. Fur-
thermore, we see national builders building differently in areas with identical de-
sign wind speeds, simply because the local building code adopted in a particular
area does not require the same level of construction as the national model building
code being enforced in the other area. All too often, the local building code is treated
as the maximum rather than the minimum.

While issues of States’ rights and local authority generally keep federal agencies
from trying to mandate building codes, except for federal buildings, there are oppor-
tunities for the Federal Government to initiate a number of incentives that would
encourage states to adopt and enforce statewide building codes without local amend-
ments that weaken the minimum requirements. For example, FEMA could use the
adoption and enforcement of statewide building codes as criteria for providing addi-
tional pre- and post-disaster mitigation funds to states. Federal mortgage agencies



173

could provide lower interest rates or lower fees for mortgages on properties built to
the latest building codes and standards.

Finally, many of the test and evaluation methods available for assessing the wind-
storm performance and durability of materials, components and systems fall short
in reproducing the true nature of the loads and effects of severe windstorms and/
or the effects of environmental factors on aging and associated degradation of wind-
storm resistance. Federal agencies can play an important role in funding research
and developing facilities that will allow the more realistic simulation of windstorm
loads and effects, and in the development of tools and facilities for assessing the ef-
fects of aging. Some efforts along these lines have been supported through the Part-
nership for Advancing Technology in Housing (PATH) through research and grants
initiated by the National Institute for Standards and Technology and the National
Science Foundation. Much more work is needed.

Conclusion

Windstorms and other natural disasters happen every year in the United States,
and impact thousands of homeowners and businesses. Yet we do know how to build
homes and commercial structures so that the losses and damage caused by natural
disasters are significantly reduced. Ongoing research teaches us more every year,
and ongoing communication and public education has the potential to reduce losses
every year. All of the stakeholders can contribute to the creation of a climate where
hazard resistant construction is valued and demanded and where a myriad of incen-
tives are offered that will encourage local communities and states to build hazard
resistant communities that become known for their resiliency in the face of severe
windstorms or other natural and manmade hazards.

There are clear opportunities for the Federal Government to support research and
the removal of barriers to the development of hazard resistant construction. We be-
lieve that the best road forward is through a coordinated multi-agency research ini-
tiative with significant new funds under the umbrella of the NWIRP.

Thank you very much. I would be happy to answer any questions you may have.
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A Jomd Ackon Oroup of Federl deparments and agencies, conrdinaied by BOAAs Difice of
the Fodiral Cocdinalor Bx Meestology (OFCM) ks indecaicd geest posental for MPAR
tachmology o spprede ecsting mdar pydems, nodwding e WER-S80 wenther nireeillnnce
radar network. Presemt weather madar is limited in metcorclogscal temms by imsufficient spatsal
resoleti on and temporal zpdate miee when montonng some wenther phenomena and Eability o
directly menmre mamy atmosphenio vanobles that are nesded 1o mest anticipated messnmamen
pepmrerneis. The deimabaly of the phosed mray de ayelem rests in il expeciked ordis of
mmmmmmmum-mmm-d

w Wheok will allow foe Fasler ssiniesp seegses of the midde and upper parte of
m.whmdmmmmwmmmmwy
imcresse wirsmng lesd wmes  Omgoing resewch ond  development, with muoltsfimcton
applicotions, = expecied 1o lewd o poteniial evvmps to Bogayers of 52 billion in acquisition costs
amd an addbonal 83 Bilhon m operalions and ouineieee coels ovier 8 3 period by
ulilizng cne meli-finchon mde wtwork sl can provide e smne covemge modkable feday
from several weather md aircufl servedlanee networks, bl with 40 percent fewer mdas.

Trmperance s APAR far i ferss
Since the term “wandsiorm ™ in the Maimonal Windstorm Impaci Redwotion Program s lnguage is
difreid s ey etornm w0 Emaging o & tivr wanl < sich a8 & lnencow,

ropical eform, formds, o fwndeviorm,” thie definition could u:lsludl humicane-ambadded
tormadies Dal fay inceedse hmnesne winds By 100 mibes per hous bn okaed places, Sstruclive
piraight-line winds mnd microbursty prodocsd by severe tnderstorme, and wind-dnven waker
such as heavy min ind hail. Dl of e phenomenn conbd be beber moniored o aedessiood
with farler-scmmning radar @at hee the ahhéy o dwell Two miioclsr sess within the
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it Hhal the MPAR could help ailleess sie “wmigioved dils collecson sl
amalysis® (ihrough its fastar scanning strasegies 1 and “improve the undersianding of the bokavior

o windkdomes” (Thiough collaction of more delabed data in Bme and space that will sl

reseanch o 2 il vel weell endersiossd using ol s dammf sh ol che=es conirdbalions
woubd bolstor fhe Program's overall objectne of “achisvement of moasweabia reductions in
lemscs ol life amd progseiy fom windsforma”™  Foduclioms in beegs of Ele sl propeiy sk

divecelv 10 reduction in fsk 10 the wisdsiom Baesed il feduced nsk coimngg Irom belied
uniderstanding and prediction of e hazard. In particular. among the ressarch gquoestic
coald be amwicral by RMPAR S inclesicon im the

el g lseer relvesh rae, wegether wth muliple bean chesguos, |oigger dwoll s on s
areas of inieresi, and mew knowlodge gained on siomm morphology, can lead o improved

Wirwaln iy Fregaent (faerrafion

The MIPAR alfers béenchils o Both roscarch and operatioms. Fregueend solumeing <

sedthi the radar are needed for observabions of &

“assmilaii

wod - lrved & like viod

calllad “wrwrn on Terecsd™ thai alloss. avars
pRimrks by Pping warmings heaad off Gfecads fodm
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Xbcarveticn of shorf-Ihwd hosardins pheomeens, The MPAR is well suited for repatilive mapid
ohszriagions of hazardous weather phemomena like windsioms, High femporal rescduiion data im
peal Time olfer immodee asal Lassgible socactal benefits through improved lazsd wisnmg (6.5
microburst sraight-ling wind and mesocye loae Sormade delection L. sowcasting. md pesdance for
avislies operaliogs. Pl research his demiorsiralsd (hat. on the gversge, lead tiaes Tor
migToburd delection inereass rom ahosl 2.7 momules (w8 F-minuke observation upslates) io 57
e {i l-nnsiile olservateon ipdates).  Addbsaally, megad igh-iesolifion. e asiinenes
can pofantially wd i the Formelation and verification of theariss of lomadogesess — oer hasic
undemtanding about bow lomedos fom.  Pasi WESL observations of fhe Dimsit, Teos,
tomado of 2 Jene |995, with an airkome Deppler madar revealad that the lime scale for
wmadogenzsts was cxceedingly small {les than 30 seconds)  Thes raphd evelution s impossible
I ehiverve wilth conventional scanmmy raders Bl refresh every several minutes, Te Tully dSetect
this process of Tomadogens, soan times of roughly 20220 ssooids wre requined i a relacively
small vobame crncial For sparming e Bormaks,

Fusl pdapine sawnng.  MPAE Beam agility permils fasl adapiave scmning and sagal
prevassmg (o maich the weather situaiion {rafor back to Figure 21 Thee mears MPAR can vary
i Tocus aind emplases over dilfereat pans of the scan volime, Jor examgle. Swelling loager o
regions ol a sieem whare iomadesss are likaly 0 form. [ can also frequesidy revisd cratical
regiois 1o rack the nogel evolasen of severe smd heardows phenomeni includisg tomadecs.
Freyuent messuremsenis. of melsorclogical harards (o, p., formadoss, micmbunds, haikdoms) cm
Reidl B better warnskas and prodactions of the twads i these phenomiena

Initiglizarion of oiowd' ond sere-scale nemerical predionon soshels. A farder application ol
muare Froquent Brec-dimensional ralar data & in e nilializaion of some-scals neamerical
wiather prediciion models.  Assmilaton of ¢lear-air boundary layer data in cases whene sea-
e liomls, inland Trols, or binsudarics Tross procsisling conyection ere prosnl muy mpeee
the oming amd localion of comvective imtirion, s fop prodiem mothe memerical profction of
severe wealher, [ adlioon, ssimiliton of ke daga mad derived el when conveoive
waather = already prosent can potentially reduca the pervasive “spm-ep” problom i memarical
westher prediction, thal is, saluce lhe lime seeded For model physics 1o generale realistic
comvactng alomenis within son-convedive backgrounsd fialds.  Pasi work has shown that
wamilating volimerke dols from o single vimmal meder af lomimet: intervals provisesd
ml:lr::rrlh. better aralyses and forecasis than assimilatione with less rooquend opdates of 25 or
3 milvanies.

Plevioaeansn of @e WA Vesrbed Rador re Meniror £ Yevere W idinarmis

Fornodke siprmy A1 J08E CDT 29 May 3004, 5 jomadic storm developing dosg fo i testhed
puder jeovaled o pood opporiusiy for collecting Sta. The seflectivity fisld exhibited o classical
hook echo. I Figime 4 & sequence of imapes obtained by i NWET i= conirasied with twe
consevalsve imsges oblained with the ety WER-E3DL Circlad ere three couglets of Rong
shigsr (rapid choenge in wind direction in & smsall srea) n acimuils A9 the bepening «f the
sogiende (poph the saddle couplel i clamly & womade vomes siggabere (TVE], the donheém oie
= mewgitally strong, and ke sosthern ome i 8 weak amicyclomic shear, On the mgridly opsdated
dita of ihe tesibed radar o is evidont thal ihe anticvelomic shesr mtmsifies oo fhe TVE
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hethennors, derng thes four mirmles Be aodhem shear wenkene o almos) desapales, These

repid evoletionary changes are mussed in soms spoced by 4 mimies & seen on the deplay of the
WER-EHD dain The sorm wie sabssguenily tracked o i produced severl tomadoss duning 182
Efetime
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Fgurn 4. Kbl wrbsiy Terkle obimynd wah te WARBED radar 1o Ohldma City and The
MFAR teilend i Morme Tades of slesivmmss an praded 56 5 engeeis i G D b
Whiiee il R Dorm i vt dagadadei. T Dol deiE ecsiared o 1% Wlay ol

AMlicredwnt  Hemselman o al. (2HE) demonstsied the stility of e MPAR, testbed dunng a
microbmr. Pigure 3 shows dota from the 8 KTLY (Oldohoma City WSHE-88D) volume soane
amd 16 MPAR teailsed voline scars Tl dlusirate B lomporal evolirkon of the evenl. Eoach
penel shows the vertical profile of reflectivity (ef) and bneew lonst sqeare denwefiee LLSI
muilial @vergence. The LLED mdisl dvepence field & typcally very noisy omdade of som
pepeond, bl within 4 sloin feglon o o el for dentfymg aeesd of comeipebes and
divergence Becinm e wlors id mapudly scimnnl by e cloctronicall y asnsd FAR bean, die
semporal evolobon of ghe entme gorm cell s mome fullr smpled and magidhr changing features
are S0l messed between volene scass. A can be peen, ihe microbums s e hl]!.'smphdn
e, tie gathoss suongly epec thal the ilussaied hegh peeolition. sampiag of meerolast
precureoee will spport e devedoprest of prodiction algonthme with higher acoamey than
gonvestional radar
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PAR 147

Figare 5. A imne seress of PAR (Boman ) aed KTLE (Oklshoma Cicy) WER-3ED deta showing
the evolaion of 4 strong merobiel eval on 10 Jaly 2006 (610 Each panel shosws the vertecal
cross mction of reflectivity (dBZ. befl) sl raabinl dawergimee (27 mght
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Raforessies

Hernlmee, P L [ Pregrite, K Marrows, T. Smith, esd B Adere, 208 Rignd sempling of seree sk b
the batered Wensher Redae Teslbed Pucsed Arory Bty Beadser ond Forecaning, mproa.

Waber, ML E 1Y M. Cha, | 4 Bad, 1 b Flevs, W 1 Berrer, ;nd 0. S Torok, 2007 The nex
mradterasen LIS i dlmce rader retaare Hallaon of e Aminean Waeomsoghos’ Saoiee, BE11L
| TAR1TS1

Zmie. [0 8, L F Kimpel, D E Forsih, & Shapisn, G, Creia. 5 Ferck, T Heimner, W Bewne T, 1. hlakelha,
and B 1 Vogr XOT SApibedwan phied amay sader for wesibe ol oo, Sulaa 4 dur danias
Mdesrorodprosd Bovwee BT 17531766

The Cemter For Collaburative Adaptive Semsing +f the Atmosphors (CASA)

‘It Cemter for Collaboratve Adaptive Sensing of the Amsosphere (CASA; Brotzge e ol 1006}
= amulli-vear Engmesring B h Center, lunded in 2003 by the Mationall Science Foundation
For the developiest of snall siespeimive. w-power redas desigied 10 adaptively scan the
Rewast levels (< 1.5 meallen ACIL) of #s atmosphers, wilh the aud gl of inereased tomadn ail
s shonn wiEming lead time s impeoved Forecmting capabiliey. UASA & o mul-aniverssy
pertnarship comprised of the Univansiy of Massschuseiis (lead instibotion ). $a University of
Oiklaheme, Coloeslo Siate University and the Universicy of Pecrio Rico ot Mayeguer. TASA s
el by soveral docen slale and Rederal govermmenl spencees and privals sacdor companics,
mckading NOAA aid e Matiosal Wienher Service, tha actively collaborale through CARAS
nihtrisl pasrinerchip program

Curreni radar sechnedopy scans (oo showly, has reschution (ha 18 100 coarse, and misses much of
the bewer aimasphere fir the proper detemion, monilonsg md Iorecastng of severe wimd evenis
aned fornadkss. To mlidres these seuem, a pretobyps nebwerk of TASA radom was deployad in
Hall THs mi soifliwesicin Clahosiin  Hadar dona Do S peabed vells overlipgaiig bedin
coverags af high spabis] and lemporad resoletson, preaading A0 images of sionm struciure spdaled
il lewst oaboe per miemine, Several coess have now been oollested thal demorsirane the value med
mproveman in delesling. monioring. and forecasting bewardous sevare wmnd and fomadoes
using CASA rode lechnology,

Coerrenst Technligy

The severny of hazardous waiher can be deliied by s mtesey, horizongal scals, and duratis.
Sgvare, stroighi-line wimds and formadess comain the mest ivenss winds on ek, and 1w
tvosigesl Bodnadeess can bt well over s o, Thoigh felatively siall in s it B pecisely
thesg mmall dimensiens of severs dowpbunss and Somoadoes thal make sarly detection amd
warmsig off B buctands imuch more difTicul

The implemermation of he Wenher Saveillake Rador - 1988 Doppler (WHERE-EIN setwodk
during the sarly 194 improved defectson and advanced waming of these severs wind hazards
CHimrneis and Suller 2005) Average torssdo waming lesd tiees i now 13 mieles, and tleee-
quariare of all formesdoss have adhvamced waming.  Despite thess mprovemanis, howavar, neary

H
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5% off @l bemadoes remain umiemed; in the weslom 175, caer #P ol bormodees are nol
warned. Hevere downberst winds also remain & sigsificant foreces problem For masy Weather
Freeeasl O (WFOx); ome WEO frem the Inkermeuntain Wed recently commsented tThal ther
sl Venlicaleo sbalivlio were Treii dowibiomsl winds, sihich thnzalen pulilic salay s caies
damage 1o progerty and nvestock

Wy tomadoess ol severe winds are ol obeerved with poday™s WHR-ESID weathes malers
bacause of thres inherand limitations. Firsd, WER-3800 radars arg sparsaly dsribiied, spocod on
averaps severnil hisdred il spanl. Becaine of sowith™s curvabore bencalli the idid beasi, The
Tunher ofe moves swvay from the radar. ihe higher the radar beem s sbove dae ground. A T3
mikes distance Froom @ racdar, the radier oo ot 0.5 degres elevation {lhe lowent clevation amgle of
e WHER-EELY) &= approcissaiely 1.2 miles above the ground. This, low-level severe winds and
fomadoes are mol observed ai dhese distainces.  Second, cwment radar technobogy  scans
mwechaniclly, requimng 4-6 ks o condiicd s Rl Velime scan ol the aiosphen:.  Thind,
WEHE-33D radars somm in fised volume coverage patems (VOPsk thie, they are unable 1o
quickly sdapt 10 rapsdly changing stonms avolution. Maw CAS A radar technolegy addrosses s
mlir limilations with & dense network of raders, ook with raped, adaptive and collaborative
meanming capahilities.

CASA Technefogr

CARA rudare are desgnal b operale i a sclwork, collednady adapting 1o the changing neals
of endomers and the emvironmest, this nebwork approach o scaming s known as Dvsmrbused’
Cellaborattee Aduptter Semang (AR Mol aughlbm @ &l 3H5, DCAR smprosies data qualing
ard mazimizes the wility of cach scasning cvele (Philigs 21 al. J007L A esibed of four
peogoiape CASA radas waere deploved in souiboestem ORlaboma in 2008 and opersied
comrmunedy whils in [HCAS mode duwing Masch lreugh June of 2007 [Beolege o al. 2007,
Chandrasekar =1 gl 2007) and sgain during spring 2008,

Wikeen dealing with severe wind storms and tomadee, operational forecasers mus deal with reo
i 1h Monstoring the real-time initimtion and development of severe wind and tormadoes
(abar krumin i ooecarirg s and 2 Pradiction of the developmint and path of severe waml
evenms md womadoss, prior o fomateon.  CASA mder techoelogy has  demonsirated
moprovemsent i bodh the nowcasting andl prediction of severe wind events

Novwrasting: Resl- Thee Deveonion and Frocking
s Heeaig Rl B s

CARA ralars Tave several sdvamsges over other ralur lechaologies fior dotecting and ssniliming
severe siraight-line wind evems.  Fist CASA rmdars are sconing the lowest levels of the
atmimphiers,  Velosily measurements made o Thasa low level heights beiter repevsmt the wiml
wpariing the serface, thepehy theemening bfe omd propemy.  Second the densily  and
configmatien of & CASA nevwork allows for bester opporbmity be measure the alosg-radial
iy andd T, b0 hellir cdmmale the sronpgen wind vidkacitics within & sborm. Wind veloaes
can only be measured directly slong ihe radial beam: wind velocitees perpendioslar 10 ihe radar

9



185

hemmm cenel ba meaneed, Whes & dom moves perpendicsiar 1o $he beames of a8 WER-EED,
wimd velseiies sy b undenstamated.  However, wals & CANA network, ssulliple rodeas wilh
ovarbappmp biam coverape provide nmlipks angles of messurement, providimg 310 imagery off
the st velociles

A wevere wWill evest Trosd June 20, D007, highlghis the alvistages provaled by the TASA
netwerk (Figere 63 The CASA radar beams obsorves dhe siomm sl & lower elevaison than
MEXRAD, therely betler seprescnting the wissd smgacting the sielace. The CAEA Beam alio
mezenres diresily parallel (adong dha paih) te the maamum wnd velocitios, more aceurtaly
cvlmnating b maximum wind speeds, In this cxample, masimem wind speals cslamated rom
the WHEHR-HELD} were — %0 mph; CASA-csfmaied maximsm wind speeds were 6% mph.  The

i Wbl e sdineents il The growid weee B niph

Figan 6 al Wird ve ke measmaman fom KT CVSE:FELT, B Wikl vl i iy e mm
fhomn FS TSN

Ternackiees

Tormadesss present a problem o Torecsdon bacauss of ther relatively small sice and rapid
pormaiion end despatien OANA redars provide very high spatial ol iemporal resodaiscn daia
eampled near The surface, making them ideal teals e monitoeing and Iracking formadess. A
rotaling supercell thindamiom on May 3, 3007, Bghilights e sdvaaiages oflarad by CARA
(Figms T [hia fom the WER-38D are updsted every 56 fes with relatively coarse
resolucssi. CARA dotd re updased once por minmee, @ving [oracasiers machy grealer insgghil imo
the avoleiin and tremds of storms ssd formade devalopment. The high resclution imagery
provides Toresastess with haghly detail stomn siscnire inlonieies.
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Figuie T &) Tom e ievies ol peflotioty deta collected @ 1D deg dvvalin Tioin e CARA nide
srw Laswton (ELWE) betwoea 753 OT and Todd T hlay B, 30T, B Lovd 5 pefloctieity daln
colloded il &% Jdig devalion G e 'WARERD fader ieiik Predaricl, Olbaswena (KKFDE)
betsoen 72 CT awed 7043 CT § My 2007

Comhireng CASA, data with (HE mfoemation further echances i sty (Fgure By With
imcreased resolubon, wamings oon be mode more specific, meducing false alarme for aress nod
Theitined and Excsing ekl syilions.  Overall, eperational lorecieilori achicve a mikch greile

condidence in iheir waming ard monitormg capabilities with moressed low-level sampleg in
spoce and Tine
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Figase & The hagh v porsd amd apasal msobhaos of TASA dew combinad with highe el oton
15 o rhatys ol roind @l el bmimdarits orgeovs sormeshs pecking 8) TASA relles ity of
i puperoel] paoving mery heeugh e Lawion etnpolisn s Moy B 1007 B CARS ki
ke oof a saperoel] m g oithincsr Peoagh sl Mseo. CF MEy 2 007

Farvcaniing

The best say b reduce the threal i public <ildy and propenty fom severs wisd B o provide
stnbohalders with long-term wamings of mn howr or morg. Known s “Wam on Forecast™, feture
slos warkdigs wall likely be ssuad Based o imeioal weilher prodictsn foeecets, ¢ven
befory stomms develop. Whils this fechnodogy i mot vet available, mitisl @ xpenimams show dha

Bowv-level rader dara, such a8 peovelsd by CANS, may b secesaary i oeder b socumilely prods
the preper Formation mnd timmg of tornadoes:

Wenoscale mimeneal medels reipers radar dala do proparhy mitishice and mers secwalehy prodic
stomu developmeni {Brewsier o sl 20080 Initializaiios of @ mamerical model using onby W5H-
SRk data oflow leaves gaps al low-kevals whaere the NEXEAD radar camnod observa (o p.. Figure
Sul. Howewer, CASA redars observe ai bowslevels, and so msimilaoeg daia from both CA%A
aral WNENRAL cam Till-m thene g, providng complets dals mformolios Seedghoul the mode]
domiin (Figere W) Thus, model Torecasis are maprosed wiith more complete mibal @ ateon.

An example of a forvcast of & lomado from May 8, 1057, demorsiraies the vals of this
mnproved miliadicalion vaing CASA data (Figers 100 Twe Blomisule Reecwls were un; The
firsd Forecoes assmsilated only WSH-RED dvia (Figure 10w], whik the second Foreons ascimilaied
Both WER-ESI) el CASA sader Suta (Fegiire 10b) The locatsen of The observed wissdo i
marked with a Bue inmmgle. The WER-EED ondy forecast rum did ned predict any sirong low-
Evel rodaliost scad e site of the oleeaved Wmalo. Hovever, e WHRE-3BDHCASA data
fomecast produced strong rotalion in the immedinle viemity of the obseeed (omads, B mineies
i advanse.
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Flgine & oross ol el elice 002 plotd oy ruler reflsctiviey. o) Dwa ssimilati on
wledhig enly WSR-S duta. b Deila amerdabn mchidng dila from WAE-EED md CASAL
radare. Mota tha deia gap befween 0 and 1 len AGL 00 82 008 miles ALY inchesson of CARA
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Figare 10 & mscacale medal foecasd with and wihosl TASA duts ssimibisd  The bhe
Uil reprciants el ah oberyed w0 vl dowa; contodrs repraienl medd oot
vorcey. uf An Bl-ma Forcemd pmrmelatng only WIR-SED detx no srong; ciroulbstion
faskerea ary abspresd near dw obssenond saomada. b Aa SSminete S s imilating WSR-RED
o] CARA data) o mrong ceculmaon sens & loreces vern e wheee the 1omesdes was obierval
(Hrrwster ol al. 2008
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Srerwrary

Casn and MPAR are crealing an emd-to-gnd chserving svsiem based upon the needs of end-
nsars. Together, These radar netvworks provade rapid, adaptive, kigh-resolution, overlappmg beam
coverage ol haghe, mids, and bowelevel, in onder b henl observe and Fopecast almmophicnic
phenomena, sech a5 severe slorm wimds and formadoss.  Conbinged adhomeas. in research by
CARA and MPAR are expecied o ﬁ-n'l-h' enhance slaplive serming capabilises, while
incressing puhlic safery and warning poterial.

Fiof i mfunmiialien, plesse visdl thie CARA and MPAR web siles ab Wi s, cea it ol

Hisferrsis

Brewaler, K K Thoreas, | &d:p.'l'wn‘.l:l.'ﬁrhr.u X, wral K Hewe, 3008 High rescbiion pareibiion
af A% A sad WENHAL mdar daia m new mal-sme: Bewaba fron spring 357 and plaes for sping 366
13% Cond Tniegraied Dhe. A Systores - Anos Cosans, Lardd Serface (0:85-A0L 51 Amer, Mataor
Hod ., Mew Drleans, L&

Broizge. 1, KK Ei'l:l:p.'.l:l:r.'l:ll:l.l Sielmggiin, mmmmumdhm
CASAT MHew o erprovng szaboor and forecasting of werisce wesher condiioes |
Trarspan Hl-ll-hd.'“ﬂ 1548, “:'-I'“-

Broasge. |, F. Brewser. V. Chasdraschsr, B Phlips, & Hill, E. Horndl B. kebnsos E. Lyors, D McLasghlin, asd
[ Wil brook:, 3007 TR TP1. Network opertsons ind initsd dita. Propents. 3ed Inborrational Coal on
Interactwe. Informmtion Frocomng Svstens (1179) for Meicor, Ocemn, and Hydrology, AMS Conl, San
Ariorez, TX

Crensdrasslar, V., D Mclasghlin, I Broisge. M Zink, B Philips, and T Wang. 20T Tiembaed Collésonmye
Adlaptie: Buedar Fetwoek: The CASA TP-] Meroork ered Tormed Observatiss Prepriegs, 33nd Cont
Bk Mciomolagy, Aoy, Mickax Siv Darm, Adstnls

Wil saghlin, (1], ¥ Chasdumkar, K. Chesgemac, 5 Pomser, | Koo, P oypeni, (6 Phibpe, 8 OBl esd
I Calore. IS Dieiteaed Colabomiee Adapive Seeing (DCASE Tor Improssd  Dimeciion.
Undernasding and Predioion of Amosphenia Hazasds 5% Syp Iniegmned Ofs Assin Syders -
Foare. O, L] Busfies (FOAS-ACLS), Asser. heeor. Soc, Saa D, TA
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Impact of Tornadoes

In 2007, according to the National Weather Service, 111
Americans died in tornadoes and thunderstorm winds, and
this year, tornadoes have already killed 119 people.

Year Tornado Fatalities Tornado Property
Losses

2006 67 752.3

2005 38 421.8

2004 35 537.1

2003 54 1265.6

2002 55 801.3

2001 40 630.1

2000 41 423.6

1999 94 1989.9

1998 130 1714.2

1997 67 730.7

1996 25 719.6

Total: 646 Total: 9986.2 M (USD)

Table 1. Fatalities, injuries, and property losses. Data

compiled by the national Weather Service (available at:
http://www.nws.noaa.gov/om/hazstats.shtml). Property
losses reported in millions of USD.
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STATEMENT OF DR. STEPHEN P. LEATHERMAN
CHAIR PROFESSOR AND DIRECTOR
INTERNATIONAL HURRICANE RESEARCH CENTER &
LABORATORY FOR COASTAL RESEARCH
FLORIDA INTERNATIONAL UNIVERSITY
Miami, FLORIDA

Florida International University (FIU) in Miami, Florida, urges Congress to
promptly pass legislation to reauthorize the “National Windstorm Impact Reduction
Act of 2004.” The Committee is commended for recognizing the need to establish a
national windstorm impact reduction program and for holding a hearing on this na-
tionally important topic. FIU strongly urges Congress to take prompt action so that
reauthorization of this Act can occur during the 110th Congress before its 2008 au-
thorization expiration.

We are heartened, thanks to the efforts of Reps. Debbie Wasserman Schultz (FL)
and Dennis Moore (KS) that the FY 08 Commerce, Justice Science Appropriation
Conference Report includes $11.8 million to implement the National Windstorm Im-
pact Reduction Act. We are disappointed that neither the National Oceanic and At-
mospheric Administration, the National Institute of Standards and Technology, nor
the National Science Foundation have chosen to fund the Act as directed by the
Commerce, Justice, Science Appropriations Subcommittee, presumably due to budg-
et shortfalls and different priorities. FIU strongly urges the Committee to advise
these agencies of the importance of the National Windstorm Impact Reduction Act
and to make implementation of the 2004 law a high agency priority. Likewise, FIU
strongly believes in the need for coordinated programs at the federal level to reduce
the impacts of hurricanes and other windstorms.

If a hurricane of the same category as Hurricane Andrew (which hit South Florida
in 1992) would hit Miami directly, it would be a $100+ billion disaster, comparable
to the physical damage New York suffered as a result of 9/11. While the size of the
national hurricane mitigation research program that the National Science Board
outlined is significant, it only represents one percent of the present value of the
damage caused by Hurricane Andrew. Our research shows that funding for a strong,
coherent and united research agenda could lead to significant loss reductions in
structural damage as well as lives saved.

Florida International University—Miami’s public research university—established
in 1972, has more than 38,000 students, almost 1,100 full-time faculty and more
than 124,000 graduates, making it the largest university in South Florida and plac-
ing it among the Nation’s 25 largest colleges and universities. FIU offers more than
200 baccalaureate, Master’s and doctoral degree programs in 21 colleges and
schools. Research is emphasized as a major component of its mission. The Univer-
sity is ranked as a Research University in the High Research Activity category of
the Carnegie Foundation’s prestigious classification system. FIU’s College of Law re-
ceived full accreditation in 2006, and it led all universities in the state with the
highest pass rate of 94.4 percent on the 2007 statewide Florida Bar Examination.
In the Fall of 2009 we will be welcoming our first medical school class.

FIU is an active member of the national Wind Hazard Reduction Coalition, but
as Director of FIU’s International Hurricane Research Center, the state-wide center
for hurricane research in Florida, my statement will reflect our unique university
perspective, largely as it relates to hurricanes. Before commenting on the need to
reauthorize the 2004 National Windstorm Impact Reduction Program, I wish to ac-
quaint you with the work underway at the International Hurricane Research Center
and to explain why it is in the national interest, and indeed the interest of the Fed-
eral Government, to support the development and implementation of a rational re-
search strategy, focusing on the reduction of future hurricane and other windstorm
damage.

INTERNATIONAL HURRICANE RESEARCH CENTER

The International Hurricane Research Center (IHRC) at Florida International
University (FIU) conducts basic and applied multi-disciplinary scientific research to
reduce the potential for damage from hurricane impacts to the natural and built en-
vironments in vulnerable communities throughout the United States and in other
countries. It was established by the private sector in the aftermath of Hurricane An-
drew.

As Florida’s center for hurricane research, education and outreach, the IHRC of-
fers a solid record of interdisciplinary and collaborative research, both basic and ap-
plied, focusing on the full spectra of hurricane impacts and the methods and tech-
niques for hurricane loss reduction. The work of the IHRC has largely involved Flor-
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ida and the larger Caribbean and Gulf basin, where most of the North Atlantic hur-
ricanes make landfall.

The knowledge and findings resulting from the work of the IHRC, and the com-
plementary education and outreach programs, benefit not only Florida and specific
countries in the Caribbean and Latin America, but every hurricane vulnerable com-
munity in the USA and abroad. These capabilities clearly allow the ITHRC to support
federal strategic objectives and priorities, providing increased assistance to inter-
national partners while concentrating on the domestic front.

In fulfillment of its mission, the IHRC has engaged in a wide-ranging research
agenda that includes the following areas:

¢ Research and development of effective and credible hurricane loss reduction
methods and techniques for housing in Florida. This involves the testing of
various building components and assemblies, development of improved build-
ing design criteria, and the analysis of various architectural and structural
elements and their role in modifying the performance of buildings under hur-
ricane conditions. IHRC researchers have developed an innovative full-scale
structural testing facility—the Wall of Wind—to determine inherent weak-
nesses of structures when subjected to hurricane-force winds and rain. This
research facility, the first-of-its-kind, will revolutionize our building construc-
tion and retrofitting practices. (Funded by Florida Department of Community
Affairs, Florida Division of Emergency Management, National Science Foun-
dation, Florida Sea Grant, Renaissance Reinsurance Holdings, Ltd, and AIR
Worldwide.)

¢ Development of a public domain hurricane loss model to assess risk and esti-
mate potential losses. This integrated catastrophe (Cat) model is particularly
useful to insurers, re-insurers, regulators as well as the financial and housing
industries. The model includes newly-developed knowledge databases and an
updated wind field model. (Funded by Florida Office of Insurance Regulation.)

¢ Implementation of a windstorm simulation and modeling. This project focuses
on the use of high-resolution data acquisition with airborne LIDAR tech-
nology and IHRC-developed algorithms, enhanced storm surge modeling, com-
puter simulation and visualization complemented by public education and
outreach programs. (Funded by the Federal Emergency Management Agency
and National Oceanic and Atmospheric Administration.)

¢ Assessment of beach erosion, sea level rise impacts and coastal vulnerability.
This project uses high-resolution elevation data and modeling to assess coast-
al vulnerability at specific locations. (Funded by National Oceanic and Atmos-
pheric Administration and The Andrew W. Mellon Foundation.)

« Assessment of social consequences and the human impact of hurricanes. Eval-
uation of how various social factors such as demographics, socioeconomic stra-
ta or education may affect perceptions and attitudes influencing critical issues
such as hurricane evacuation and the use of mitigation measures. (Funded by
the National Science Foundation, National Oceanic and Atmospheric Admin-
istration, and Florida Division of Emergency Management.)

To complement its research program, the IHRC also engages in efforts of edu-
cation and outreach to transfer critical knowledge and findings to potential users
and policy-makers in various fields. This includes Developing a Culture of Mitigation
through education projects and television programs.

WINDSTORM VS. EARTHQUAKE RESEARCH

The National Windstorm Impact Reduction Program of 2004 is similar in many
respects to the National Earthquake Hazards Reduction Program, which is regularly
reauthorized by this committee and funded by Congress. However, hurricanes and
other windstorms are the most devastating and damaging natural hazards impact-
ing the United States and its territories in the Caribbean and Pacific basins.

The unavoidable seasonality of hurricanes and other windstorms and the damage
they cause underscore our vulnerability to this awesome force of nature. Hurricanes
alone cause tens of billions of dollars in damage annually, which represent 65 per-
cent of insured losses from natural hazards in the U.S. over the past half century.
Inexplicably, the Federal Government has focused on earthquake research and miti-
gation with comparable little funding for hurricanes. FIU urges Congress to recog-
nize the significant damage caused by hurricanes and other windstorms each year
and to similarly make research and mitigation for these natural disasters a high
priority.

Extreme hurricane events in recent years (i.e., Andrew, 1992; Opal, 1995;
Floyd, 1999; Ivan, 2004; and Katrina, 2005) have, with an increasing sense
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of urgency, reinforced the proposition that the Nation must continue to
work on, but also move beyond weather prediction and evacuation to
achieve significant damage reduction. Against this background, increasing pop-
ulation and urban development in coastal areas highlight the dynamic nature of our
vulnerability to hurricanes and the urgency of the problem. According to the 2000
census, population has increased by 20 percent (11.7 million people) in the most vul-
nerable states over the last ten years. This trend is predicted to continue.

Mitigation offers the best alternative for reducing potential damages
from hurricanes and other windstorms. Merely being prepared to respond
to the inevitable damage that will occur from storms does nothing to re-
duce the ultimate cost of these dangerous events. Effective mitigation to
build a solid foundation for policy-making and construction practices can
only be achieved through increased research, vulnerability assessments,
education and outreach. Hurricane and other windstorm mitigation must
continue to evolve by including not only a wide range of damage reduction
tools such as improved building design and structural engineering meth-
ods, new construction technologies and materials, land use strategies, and
building codes, but also new methods of data collection, improved commu-
nication technology, computer modeling, simulation and visualization.

It is in the national interest, indeed the interest of the Federal Govern-
ment, to support the development and implementation of a rational re-
search strategy, focusing on the reduction of future hurricane and other
windstorm damage. Building upon current programs and other initiatives with
shared objectives, this strategy will be based on leading academic research centers
with the single focused goal of reducing the cost of hurricane impacts to the Federal,
State, and local governments, as well as to businesses and households.

To contribute to the development and implementation of a strong, coherent and
united research agenda focusing on hurricane loss reduction, the IHRC at Florida
International University (FIU) has brought together the wealth of existing capabili-
ties and evolving expertise of the public universities in Florida into an integrated
multi-year, multi-disciplinary cooperative research effort—the Florida Hurricane Al-
liance. This coordinated effort was launched in 2004 with funding from NOAA.

RATIONALE FOR REAUTHORIZATION OF THE 2004 IMPACT REDUC-
TION PROGRAM

Florida International University believes that reauthorization of the National
Windstorm Impact Reduction Program of 2004 is essential as there is an important
need for a coordinated program to reduce the impacts of hurricanes and other wind-
storms that account for the bulk of the economic damages from all natural hazards
in the United States.

Hurricanes alone have resulted in tens of billions of dollars in damages annually
on average over the last decade, and currently there is insufficient funding to reduce
these levels of impacts, which will likely increase. FIU is concerned that because
no new money is authorized by this legislation, federal agencies will continue to be
reluctant to fund hurricane and other windstorm-related research and will resist im-
plementing this new program.

Much of the development along the U.S. East and Gulf Coasts was constructed
during a lull in hurricane activity. As we are now just 13 years in a 20- to 30-year
cycle of increased Atlantic hurricane activity, FIU 1s concerned that funding for na-
tional windstorm and hurricane research and mitigation will become even more in-
sufficient at a time when the losses from hurricanes and other windstorms will be
increasing in the future years. FIU strongly encourages the Committee to authorize
new funding for the wind hazard program. We believe that federal investment in
this program will pay large dividends in the near-term. For example, the cost of
Hurricane Andrew, which hit South Florida over a decade ago, was $30 billion dol-
lars. That figure would be approximately $80 billion in today’s dollars. Our research
shows that funding for a strong, coherent and united research agenda focusing on
hurricane loss reduction will lead to a significant reduction of this figure. We view
reauthorization of this Act as a good first step, and offer our expertise and services
to the Committee in this regard.

FIU strongly believes that any windstorm reduction program should include ap-
propriate attention to social science research and implementation, such as emer-
gency preparedness and response, public and governmental adoption of mitigation
measures, and linking disaster recovery to mitigation. Lessons learned from the
Earthquake Hazards Reduction Program have proved the importance of research
into socioeconomic issues as essential to a successful hazard reduction program.

We support the Act’s provision to establish a national advisory committee and are
anxious to participate with the other key sectors to develop a comprehensive na-
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tional windstorm mitigation program board based on the latest research and sound
public policy strategies.

Finally, we believe that effective mitigation can only be achieved through in-
creased research, vulnerability assessments, education and outreach. FIU reminds
the committee of the unique contribution that the higher education community can
play in helping to build a solid foundation for policy-making and for reducing poten-
tial impacts and damages from hurricanes and other windstorms.

While the Windstorm Impact Reduction Act was initially enacted in 2004, agencies
did not pay attention to it. Attempts to obtain funding have worsened as time has
passed. FIU feels that this reauthorization is of particular importance this year of
predicted high-level hurricane activity as evidenced by four named storms so early
in the season. The 2008 hurricane season is expected to have six to nine hurricanes,
two of which being major hurricanes. FIU not only supports the reauthorization of
this critical Act but urges the agencies to fund it.

BIOGRAPHY FOR STEPHEN P. LEATHERMAN
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